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SURROUND YOURSELF 
WITH THE BEST! 


Reliable. ICOM’s extensive line of reliable, 
field-proven handhelds and interchangeable 
accessories give you the most options for handheld 
communications. 2-meter. 220MHz, 440MHz or 
1.2GHz...ICOM has your frequency covered. 

2-Meters. For 2-meter coverage, ICOM offers 
the IC-02AT and IC-2AT handhelds. The versatile 
IC-02AT covers 140.000-151.995MHz. the IC-2AT 
141.500-149.995MHz. both include frequencies for 
MARS and CAP operation The IC-02AT features an 
LCD readout. 32 PL tones standard. DTMF. direct 
keyboard entry, three watts output, (optional 5 
watts output with IC-BP7 battery packi, 10 memo¬ 
ries and three scanning functions. The IC-2AT. the 
most rugged handheld on the market, has a DTMF 
pad. 1.5 watts output and thumbwheel frequency 
selection The IC-2A is also available and has the 
same features as the IC-2AT except DTMF 

220MHz. To get away from the crowd, ICOM 
has the IC-3AT 220.000-224.990MHz handheld with 
1.5 watts output, thumbwheel selection and a 
DTMF pad. 

440MHz. For 440MHz operation, ICOM has 
two handhelds available, the versatile IC-04AT and 
the IC-4AT. The IC-04AT and IC-4AT offer full cover¬ 
age from 440.000-449.995MHz. The IC-04AT in¬ 
cludes an LCD readout. 32 PL tones standard. 
DTMF direct keyboard entry, three watts output, 
(optional 5 watts output with IC-BP7 battery pack). 
10 memories and three scanning systems. The 
IC-4AT has a DTMF pad. thumbwheel selection and 
1.5 watts output. 

1.2GHz. ICOM announces the 1C-12AT 
1260.000-1299 990MHz handheld, the first 1.2GHz 
handheld available. The IC-I2AT features 10 
memories, an LCD readout. DTMF direct keyboard 
entry, two scanning systems and one watt output. 

Accessories. A variety of Interchangeable 
accessories are available, including the IC-BP8 
800mAH long-life battery pack, HS-10 boom head¬ 
set. CPI cigarette lighter plug and cord. HM9 speak¬ 
er mic (for IC-02AT. IC-04AT and IC-I2ATI. leather 
cases, and an assortment of battery pack chargers. 


CD 


First in Communications 



. 115 ICOM America, Inc . 2380-116th Ave NE. Bellevue, WA 98004 Customer Service Hotline (206) 454-7619 

3150 Premier Drive, Suite 12&7*rving, TX 75063 
ICOM CANADA. A Division of ICOM America. Inc., 3071 - #5 Road. Unit 9. Richmond, B.C. V6X 2T4 Canada 

All stated specifications arc approximate and subject to change without notice or obligation All ICOM radios significantly exceed FCC regulations limiting spurious emissiona HH986 





Work VHF or HF Packet 
On Any Computer 
With Kantronics Complete 
Packet Communicator 

KPC-2 


From IBM to C-64, or any computer with an asynch 
ronous serial port, you can now work packet on VHF 
or HF with one TNC, the KPC-2! Extra cost 
options are unnecessary. KCP-2 is packed 
full of features and backed by our full-time 
customer support departments. KPC-2 
has totally new hardware and software, 

Kantronics designed. For more information 
contact Kantronics or a Kantronics dealer. 

Suggested Retail $ 219.00 S169 



Features 

• AX.25 Version 2.0 software 

• Supports multiple connects, up to 
26 

• RS232 or TTL compatible (C-64 
too!) 

• HF modem included! (both U.S. 
and European tones) 

• Carrier Detect, and software 
squelch operation 

• FCC Part 15 Certified 

• Kantronics industry standard 
extruded aluminum case 

• Power supply and cabling 
included 

• All EPROM software is Kantronics 
sourced and copyrighted 


• 128K EPROM, 16K RAM — 
expandable to 32K, 4K EEPROM. 

• Advanced software HDLC 
routines, eliminating costly out-of 
date chips 

Customer Support 

• Extensive dealer network 

• In-house programmers/engineers 

• In-house service representatives 

• Periodic software updates (like 
2 . 0 !) 

Want more information on Packet? 

Contact us about our new PACKET VIDEO. 


S 25.00 (shipping included), VHS or BETA format. 

K Kantronics 

RF Data Communications Specialists 
1202 E. 23 Slreel Lawrence. Kansas 66046 (913)842 7745 



KENWOOD 


. .pacesetter in Amateur radio 


TS-440S 


“DX-citing!” 


%\\ 


Compact high performance HF transceiver 
with general coverage receiver 


Kenwood's advanced digital know how 
brings Amateurs world-wide “big-rig" 
performance in a compact package. We 
call it “Digital DX-citement"— that special 
feeling you get every time you turn the 


' Superior receiver dynamic range 
Kenwood DynaMix ' high sensitivity direct 
mixing system ensures true 102 dB lecuivei 
dynamit range (500 H/ bandwidth on 20 m) 
1 100 duty cycle transmitter 


• Adjustable dial torque 

• 100 memory channels 
frequency and mode may lie stored in 
10 groups ol 10 channels eat h Split fre¬ 
quencies may tie stored in 10 channels 
loi repeater operation. 

• TU-8 CTCSS unit (optional) 

Subtone is memorized when III 8 is installed 


power on! 

• Covers All Amateur bands 
General coverage receiver tunes (torn 
100 kHz 30 MHz Easily modified Ini 
i IF MARS operation 


Super efficient cooling permits continuous 
key (town li r periods exceeding one hour 
RF input power is rated at 200 W PEP on 
SSB. 200 W DC on CW. AFSK. FM. and 110 
W DC AM 1 1 he F J S 50 powei supply is 


• Superb interference reduction 

IF shift, tuneable notch filter, noise blanker 
all mode squelch. RF attenuator. HI I/XII 
and i iptional filters tight OHM 

• MC 43S UP /DOWN mic included 



needed fo> continuous duly) 


• Direct keyboard entry of frequenc 

• All modes built in 

and AFSK Mode 
He; lion is verified iri 

antenna 

• VS-1 voice synthe¬ 
sizer (optional) 


Computer interface port 


• 5 IF filter functions 

• Dual SSB IF filtering 
A built in SSB Mter is 
standard When an 
optional SSB filter 

(YK 88S 0i YK 88SNI is 
installed, dual filtering 
is provided 

• VOX lull or semi 



voice 


NOTCP 


RlT/XIT-6>- IF SHIFT AF ~S>- RF 


1MH2 F.LOCK PROC NOTCH fas 


SELECTIVITY 


• AT 44(1 internal auto antenna tuner (80 m to mi 

• AT I'SO external auto tuner (100 m 10 m) 

• A1 1 10 ompiicl mobile antenna tuner dbO rn 
in mi • 4 P32C/IC 10 level translator and modem 
IC M • OS SO heavy duly powet supply • PS 430 
PS 10 OC power supply • SP 430 external 

a f-aker • MB 430 mobile mounlffitj bniiket 

• yk HH( 88CN S00 H/1270 H/ C W tillers • yk flflS 
HHf,N 4 KM//1 8 kH/ SSB tillers • MC 60A Rfe8 r » 
de k Mitt rophunes • MC SS (8Pi mobile micro 

pr i •. • hs 5headphone*. • SP 4CVS0B 
mi't ile speakers • MA 3/VP 1 HC *> band mohile 
held ji antenna and bumper nmunt • TL 9?.’A 
* jr PEP linear amplifier • SM ??() station monitor 

• VS 1 voire synthesizer • SW 100A I’OOA'POOO 
SWN power meters* Tl.l 8CTCSS tone unit 

• PC'. PS extra DC i able 


( nrnfiiere s»'fv<< t "hinudts are dvdildtUe Ini dll 

hio Kef»*V' . .vers »>fHjmosiaccessories 

S iit'c *. jti . . a n i . . . jre r ro < ttunge wtthout 

nohee or of 


Kenwood takes you 
from HF to OSCAR! 


KENWOOD 


TRIO KENWOOD COMMUNICATIONS 

1111 West Walnut Street 
Compton Calitoini.i 90220 
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EEELECXlQNS 


examining the EPA's rf radiation limit proposals: 

what do they mean? 

The United States Environmental Protection Agency, concerned with the public well-being, recently released 
a notice that explores options to prevent adverse health effects that may be associated with exposure to rf radia¬ 
tion. Printed in the July 30, 1986 Federal Register, pages 27318-27339 this notice presented an historical over¬ 
view of previously proposed and/or accepted radiation limitations (for example, the ANSI standards of 1966 
and 1982) as well as reports of various studies involving experiments on laboratory animals. Most importantly, 
it built a case for a new set of levels to be considered for implementation in this country. 

There are important reasons for this action at this time. First, several states have independently enacted legis¬ 
lation setting their own limits on what they consider to be acceptable radiation levels. A uniform nationwide 
standard, especially one that utilizes the considerable facilities and expertise of the responsible federal agencies, 
would appear to be a better approach. Second, as a result of growth in the communications industries, public 
exposure to all forms of rf radiation is greater than ever before. (According to the recent EPA notice, there are 
approximately 4600 a-m stations, 4400 fm stations and 1100 tv stations in the United States.) 

But what is an acceptable level? Conversely, what is too high? The question is simple enough, but the answer 
depends on many variables. One of the first standards (ANSI, 1966) indicated that a power density of 10 mil¬ 
liwatts per square centimeter across the entire rf spectrum was a reasonable limit. In 1982 ANSI released a re¬ 
vised standard that took into account different levels of absorption versus frequency in the human body, which 
resonates somewhere between 30 and 300 MHz, depending on size, shape factor, and polarization. The revised 
standard called for a power density level of 1 milliwatt per square centimeter in that particular frequency range. 

As a result of continuing research and the need for a nationally-accepted standard, the EPA is calling for com¬ 
ments on the next generation of proposed acceptable levels. This time, a new term has been defined: SAR or 
Specific Absorption Rate (watts/kilogram). Mathematically a function of tissue conductivity, electric field strength 
in tissue, and tissue density, it can be related to our old units of measure — for example, power density and 
electric and magnetic field intensities. 

The EPA proposal discusses four options. The first three indicate specific levels of SAR; the fourth basically 
sets no level but stresses the importance of continued research. The least stringent option, Number 3, calls for 
a maximum SAR not to exceed 0.4 watts per kilogram of mass. I believe that's roughly equivalent to our old 
ANSI standard of 10 mw/cm 2 . Options Number 2 and 1 are correspondingly more stringent, calling for SARs 
not to exceed 0.08 and 0.04 watts/kg, respectively. 

There is considerable evidence to indicate that above an SAR of 4 watts/kg, the core temperature of the hu¬ 
man body increases, leading to health complications. Notice that the EPA's option Number 3 (the least strin¬ 
gent) is one tenth of this amount. However, pre-existing health conditions such as poor circulation and normally 
elevated body temperatures reduce the level of acceptable SAR. 

At this point you're probably wondering, "How does this affect me?" It's a good question, but I'm not sure 
of the answer. The EPA specifically proposed (on page 27334) to exclude radiation from "consumer electronic 
products" from the proposed standard. I think that category includes our transmitters, linears, and other equip¬ 
ment. The EPA's primary aim is to protect the public from radiation from high-power rf sources — mainly a-m, 
fm, and tv stations running many kilowatts. But perhaps this might be added incentive for the few "superpower 
boys" out there to either cut back or move their families away from the high rf fields. 

In this short space it's not possible to cover in detail many of the points brought out in the EPA notice. I 
highly recommend that interested readers obtain a copy of these 22 pages and specifically review several of 
the 62 cited references, as well as an excellent article on the subject ("The Microwave Problem," by Kenneth 
R. Foster and Arthur W. Guy) that appeared in the September, 1986 issue of Scientific American. 

The conversions from power source to rf radiation levels to SARs are derivable or well-documented. Through 
its investigations and those of other agencies, the EPA hopes to bridge that last gap in understanding — the 
one that would relate SARs to health — and thereby provide a nationwide rf radiation standard that we can 
live with. 

— Rich Rosen, K2RR 
Editor-in-Chief 
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TS-711A/811A 


VHF/UHF all-mode base stations 


• Automatic mode selection." 

You may select the mode manually 
using the front panel mode keys. 
Manual mode selection is verified in 
International Morse Code 

• All-mode squelch 

• High performance noise blanker. 

• Speech processor. 

For maximum efficiency on SSB 
and FM. 

• IF shift. 

• "Quick-Step" tuning. 

Vary the tuning characteristics from 
“conventional VFO feel” to a stepping 
action 

• Built-in AC power supply. 

Operation on 12 volts DC is also 
possible. 

• Semi break-in CW. with side tone. 

• VS-1 voice synthesizer (optional) 
MoreTS 711A/811A information is 
available from authorized Kenwood 
dealers. 


The TS-711A 2 meter and theTS-811A 
70 centimeter all mode transceivers 
are the perfect rigs for your VHF and 
UHF operations. Both rigs feature 
Kenwood's new Digital Code Squelch 
(DCS) signaling system. Together, 
they form the perfect “matching pair" 
for satellite operation. 

• Highly stable dual digital VFOs. 

The 10 Hz step, dual digital VFOs offer 
excellent stability through the use of a 
TCXO (Temperature Compensated 
Crystal Oscillator). 

• Large fluorescent multi-function 
display. 

Shows frequency. RIT shift, VFO A/B, 
SPLIT, ALERT, repeater offset, digital 
code, and memory channel. 

•40 multi-function memories. 

Stores frequency, mode, repeater off 
set, and CTCSS tone Memories are 
backed up with a built in lithium battery. 


• Versatile scanning functions. 
Programmable hand and memory scan 
iwilh channel lock out). “Center-stop” 
tuning on FM An alert" function lets 
you listen for activity on your priority 
channel while listening on another 
frequency A Kenwood exclusive! 

• RF power output control. 
Continuously adjustable from 2 to 
25 watts. 
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Optional accessories 


• IF-10A computer interface 

• IF-232C level translator 

• CD 10 call sign display 

• SP-430 external speaker 

• VS-1 voice synthesizer 

• TU-5 CTCSS lone unit 

• MB-430 mobile mount 

• MC-60A, MC-80. MC 85 
deluxe desk top microphones 


• MC-48B 16-key DTMF. MC-43S UP/ 
DOWN mobile hand microphones 

• SW 200A/B SWR/powet meters 
SW 200A 18 150 MHz 
SW-200B 140-450 MHz 

• SWT 1 2-m antenna tuner 

• SWT-2 70-cm antenna tuner 

• PG-2U DC power cable 



Co'vplete service manual!. are nvaildple lot nil Inn Kenwood ttansc eivv *s and mm>t n> • » v.onev 
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THE "ELECTRONIC COMMUNICATIONS PRIVACY ACT" WAS MOVING RAPIDLY toward Senate approval at 
presstime and may even have become law by the time this sees print. On September 19 the Senate 
Judiciary Committee unanimously approved the latest version of S-2575 after only 25 seconds 
consideration! Fortunately the Senate version, though still objectionable for its basic 
philosophy that U.S. citizens can’t listen to any service or frequency that the government 
doesn’t want them to, has been even more tempered than the version passed by the House in June. 
The bill now permits monitoring any radio communication "for the use of the general public" as 
well as cordless phones, marine or aircraft. Amateur, CB, GMRS, government, law enforcement, 
Civil Defense, private land mobile, or public safety (police and fire) communications which are 
"readily accessible to the public." 

Two Last M i nute Amendments Further Limi t The Senate Bill by eliminating criminal penalties 
for intercepting (without malicious intent) broadcast remote pickup stations and by reducing 
the penalty for first interception of public land mobile services (cellular, older car phones, 
and voice paging) to a $500 fine. These worthwhile amendments, proposed by the Association of 
North American Radio Clubs, were introduced by Senator Paul Simon (D-IL). 

If All Goes Smoothly The Bil l Co uld Move Qu ickly through the Senate Subcommittee on 
Communications and on to the Senate floor, where it could be voted on before the end of the 
month. However, columnist Jack Anderson’s September 23 syndicated column took a very hard swing 
at the bill, blasting the cellular telephone industry for having sold both Congress and 
cellular users a bill of goods on the legislation and "cellular privacy." Its very timely 
appearance could well induce some Senators to raise enough questions about the bill to slow up, 
if not derail, its passage. Furthermore, though Senator Goldwater hasn't made his views on the 
bill public, it's considered unlikely to win his endorsement. 

A PRIVATELY ADMINISTERED AMATEUR CALLSIGN PROGRAM is looking more and more likely, with 
not only ARRL but several other groups interested in taking on the job. The idea has actually 
been under consideration at the Commission for some time, and FCC officials discussed it at 
length during the FCC Forum at the recent ARRL National Convention. 

Under Its Plan FCC Would Issue Only Basic 2x3 Initial Callsigns to newly licensed 
Amateurs. An Amateur who upgraded could continue to use that callsign or go to the "Callsign 
Administrator" who -- for a fee - would issue a new callsign appropriate to the new license 
class. The FCC estimates charges for each callsign upgrade would be in the $20-30 range. There 
would also be an initial "grace period" during which those who wanted to recover a previously 
held callsign or one formerly held by a deceased family member could request and receive that 
callsign. 

The FCC I s Quite Interested In Movin g Forward On The P roposal and could decide to solicit 
comments on it in a Notice of Inquiry or even "PRB-3" before the year end3. 

GEO SYNCHRONOUS "PHASE 4" AMATEUR SATELLITES are being seriously considered by AMSAT. A 
just-completed "Phase 4 Technical Study Plan" by AMSAT Engineering VP W3GEY proposes a pair of 
such birds, positioned above the equator so as to provide a "footprint" reaching from Japan and 
Australia eastward to most of Europe, Africa and the Middle East. 

2 M ete r Plu s 70. 24 And 13 c m Transpo nders with a wide variety of capabilities would be 
carried by the birds, which would be aimed at a much broader segment of Amateur Radio than ever 
before with a strong "Public Service" orientation. It’s possible that even mobile or hand-held 
radios would be capable of working through the new satellites. 

Nex t Step For The Ambiti o us Proposal Is A Stud y And Planning Per iod of a year or so; 
launch would be targeted for 1990 91. Preliminary cost estimates are in the million-dollar 
range, meaning that very broad based international Amateur support will be required. 

N ASA’s 1995 "Space Station" P lan Hay Include A_Built - Ip Amateuj^Station as a result of a 
recent meeting of NASA, AMSAT, and ARRL representatives. Possibilities look very good, and a 
working group has been set up to “ ak ® a formal proposal to NASA next year. 

solar panel eclipse and resulting battery discharge will soon put it temporarily out of service 
anyway. When sunlight does return to recharge its batteries, the chances that OSCAR 10 will be 
able to be brought back to useful life are estimated at no better than 50-50. 

AMSAT's Fourt h Ann ual Spac e Symposium And Annual Meeting will be held at the Dallas/Ft. 
Worth Hilton November 7-9. Call AMSAT at (301) 589-6062 for details. 

FIRST RECIPIENT OF THE "AEA AMATEUR AMBASSADOR AWARD" is Mary Duffield, WA6KFA, who was 
recognized for her work with the Redwood Youth Foundation, which has introduced hundreds of 
youngsters to Amateur Radio. The retired telecommunications educator received the honor and an 
accompanying $1000 cash award at ARRL’s San Diego National Convention. Congratulations! 

U.S. AMATEUR POPULATION IS STILL GROWING, ALTHOUGH VERY SLOWLY. Most encouraging is the 
dropout rate, which has decreased steadily from an average of 1478 per month in 1984 to 1210 
per month in 1985 and only 910 per month so far this year. At the end of August the total U.S. 
Amateur population was 421,077. 
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• NEW 1 Twist-Lok Positive-Connect' 
battery case. A wide range ol quick- 
change commercial duty battery 
packs art; available 


• Monitor switch-to check fre¬ 
quency when PL encode/ 
decode switch is on. 


• Night light, offset/reverse 


• 16 key DTMF pad for repealer 
autopatch is standard 


Optional Accessories 


DPB-112 V 800 mAh NiCdbat . 
pul) 2) pb 28 4 v 500 mAh NiCd bait pack |2 5 
WmjtlHili 3) i B I 7 2 V RO rnAti NiCd ball pa k 
1 S W output I 4) PB •! r v 1600 mAh NiCd ball 
p.i kilSW ’ijtij.it i S) BT-f. AA manganese, alkaiit it? 
battery case 6) BC 7 Rapid charger to' PB 1, 2,3, 

■ 7) 

8) 'l| 

10 ) 

11) RA 8B SlubbyDuk intenn.i • ISU-3 CTCS‘. 

■ 

power boosts* * LH-4, LH-S Leather ase • M 

• • 

• I 


Extended frequency coverage 
tor certain MARS and CAP 
operations. 

3 memory channels store fre¬ 
quency and offset, And so easy 
to use 1 Simply press the 
memory channel-number to 
recall your favorite channels 1 


KENWOOD 


Ultimat*\ffordable HT! 


TH-205AT 

Affordable 5-watt hand-held 
transceiver. Ultimate Affordability! 
% 

It’s here now! The affordable, 
“Kenwood Quality” hand-held trans¬ 
ceiver. Standard features include 
a large, easy-to-read LCD display, 
wide-range power requirements 
(operates on 7.2 VDC-16 VDC), 
3-channel memory, built-in 
battery saver circuit, and, when 
operated on 12 VDC, a robust 
five watts of power! The die- 
cast metal rear panel/heat sink 
assures cool, reliable operation. 
Receiver frequency coverage 
from 141—163 MHz is also 
standard—you can even listen 
to the “weather channels” at 
162.40 or 162.55 MHz! 


• 12 VDC mput terminal -allows 
direct mobile or external 
power supply operation. 
When 12 VDC is applied, 
power output increases to 
5 watts! 


Heavy-duty final amplifier and heat 
sink The die-cast rear panel assures 
reliable operation. With the optional 
12-volt PB-1 battery pack, the TH-205AT 
provides 5 W output. The standard 
8 4 volt PB-2 provides 2,5 W output. 
(300 mW low power) 

Large, easy-to-read LCD display. 
Frequency, offset, memory channel, 
TX, RX, and battery indicator. 

Frequency UP/DOWN keys. Used to 
select frequency or scanning direction 


Automatic battery saver circuit extends 
battery life No buttons to push 1 


Scan function key 


Supplied accessories include: Rubber 
flex antenna, belt hook, 8 4 V, 500 rnAH 
NiCd battery pack, wall charger 


Co mptete wrwe imnuats Pitt tivui table toi till f no Kenwood transceivers and most urr- sones 
Specifications and prices are subject tu change wiltumi notice m nbbQ,ilixin 
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AFFORDABLE PACKET RADIO FROM MFJ 

An identical TAPR TNC 2 clone with a new cabinet and added features ... for an incredible $129.95! 



-JC5-T* 


1 


m 


• • • • 


Join the exciting packet radio revolu¬ 
tion and enjoy error-tree communica¬ 
tions ... for an incredible S129.95 
MFJ brings together efficient manu¬ 
facturing and TAPR's ITucson Amateur 
Packet Radio) leading edge technology to bring you affordable packet radio. 
You get a nearly identical clone of the widely acclaimed TAPR TNC 2 with 
identical software and hardware It's In a new cabinet and includes a TTL 
serial port tor extra versatility 


MFJ-1270 

$ 129 95 


All you need is your rig. home computer with a RS-232 serial port and a 
terminal program If you have a Commodore 64. 1 28 or VIC-20 you can use 
MFJ's optional Starter Pack to get on the air immediately. You get interfac¬ 
ing cable, terminal software on tape or disk and complete instructions 
everything you need to get on packet radio Order MFJ-1282 (disk) or MFJ- 
1283 (tape). $19.95 each 

Unlike machine specific TNCs. you never have to worry about your MFJ-1270 
being obsolete because you change computers or because packet radio stand¬ 
ards change You can use any computer with an RS-232 serial port and an ap¬ 
propriate terminal program It packet radio standards change, software up¬ 
dates will be made available as TAPR releases them Also speeds in excess ot 
56K bauds are possible with a suitable external modem 1 Try that with a ma¬ 
chine specific TNC or one without hardware HDLC as higher speeds come into 
widespread use. You can also use the MFJ-1270 as an inexpensive digipeater 
It features the latest AX 25 Version 2.0 software, hardware HDLC for full du¬ 
plex. true Data Carrier Detect for HF. 16K RAM simple operation plus more 
Join the packet radio revolution now and help make history. Order the 
MFJ-1270 today 


Here are MFJ’s latest and hottest products for improving your station’s performance. 


SUPER 

KEYBOARD/ 

MFJ-496 

S169.95 



Price slashed 50% to $169.96! Get a lull feature 
Super Keyboard that sends CW/RTTY/ASCII fur 
the price of a good memory keyer 
You gat the convenience of a dedicated keyboard 
—no program to load—no interface to connect- 
just turn It on and It's ready to use 
This 5 mode Super Keyboard lets you send CW. 
Baudot. ASCII, use it as a memory keyer and for 
Morse Code practice You get text buffer, pro¬ 
grammable and automatic message memories, 
error deletion, buffer preload, buffer hold 


TRIPLE OUTPUT LAB POWER 
SUPPLY mfj-4002 SI49.95 



Lao quality power supply gives you plenty ot 
voltage and current for all your analog and dig¬ 
ital circuits 3 completely isolated outputs 2 

variable 1.5-20 VDC at 0 5 amp and a fixed 5 
VDC at t amp Connect in series or parallel 
for higher voltage and current It's short cir¬ 
cuit protected, has excellent line (typ 0 01%/ 
V) and load regulation (typ.0 1%) Lighted me¬ 
ters monitor volt./cur 12x3x6 in 110 VAC 


CROSS-NEEDLF SWR/WATT 
METER mfj-«i5 S59.95 

MFJ's cross-needle 
SWR/Wattmeter gives 
you SWR. forward 
and reflected power 
—all at a single 
glance! SWR is auto¬ 
matically computed _ 

—no controls to adjust Easy-to-use push 
burtons select three power ranges that give you 
ORPtofull 'egai limit power readings Reads 20/ 
200/2000 W forward. 5/50/500 W reflected and 1:1 
to 1:5 SWR on easy-to-read two color scale Light¬ 
ed meter Needs 12 V ±10% lull scale accuracy 
6'/» x 3'/« x 4'/j inches 



MFJ-1702 

$19.95 


$29.95 mfj-1701 




2 KW COAX 
SWITCHES 

Instantly select any 
antenna or rig by 
turning a knob. Or¬ 
ganizes coax cables 
and eliminates plug¬ 
ging and unplugging 
Unused terminals are I 
grounded to protect 
your equipment for stray RF. static and lightning 
2KWPEP. t KW CW For 50 to 75 ohm Negligible 
loss. SWR and crosstab gives high performance 
SO-239s Convenient desk or wall mounting 
MFJ-1702. $19.95. 2 positions. Cast aluminum 
cavity construction gives excellent performance 
up to 500 MHz with better than 60 dB Isolation at 
450 MHz Heavy duty, low loss switch has less 
than 20 mllllohm contact resistance less than 0.2 
dB loss and SWR below 1:12. 2 x i'A x t inches 
MFJ-1701. $29.95. 6 positions. White markable 
surface for recording ant positions 8'/t x 1 Vi x 3 in 

ANTENNA CURRENT 

PR0BE MFJ-206 $79.95 

This new breakthru MFJ Antenna 
Current Probe lets you monitor RF 
antenna currents—no connections 
needed' Determine current distri¬ 
bution. RF radiation pattern and 
polarization of antennas, transmis¬ 
sion lines, ground leads, building 
wiring, guy wires and enclosures 

• Indicate transmission line radiation due to high 
SWR. poor shielding or antenna unbalance. 

• Detect re-radlatlon from ram gutters and guy 
wires that can distort antenna held patterns 

• Detect RF radiation from ground leads, power 
cords or building wiring that can cause RFI 

• Determine If ground system Is effective 

• Pinpoint RF leakage in shielded enclosures 

• Locate the best place for youi mobile antenna 

• Use as tuned field strenght meter 
Monitors RF current by sensing magnetic field 

Uses an electrostatically shielded ferrite core. FET 
RF amplifier, op-amp meter circuit tor excellent 
sensitivity, selectivity 1 8-30 MHz Has sensi¬ 
tivity. bandswitch. tune controls, telescoping an¬ 
tenna for field strenght meter 4x2x2 Inches 



MFJ’s Best VERSA TUNER 
MFJ-949C $149.95 



MFJ's best 300 watt tuner is now even better' 
The MFJ-949C all-in-one Deluxe Versa Tuner II 

gives you a tuner, cross-needle SWR/Wattmeter. 
dummy load, antenna switch and balun In a new 
compact cabinet You get quality conveniences 
and a clutter-free shack at a super price 
A new cross-needle SWR/Wattmeter gives you 
SWR. forward and reflected power—all at a sin¬ 
gle glance. SWR is automatically computed with 
no controls to set Has 30 and 300 watl scale 
Run up to 300 watts RF output—and match co¬ 
ax. balanced lines or random wires from 1.8 thru 
30 MHz. Tune out SWR on dipoles, vees long 
wires, verticals, whips, beams/quads 10x3x7 in 

DIGITAL SWR/WATTMETER 

MFJ-818 

$89.95 


Fully automatic Digital SWR/Wattmeter reads 
SWR 11 to 1 9 9 directly and instantaneously—no 
SWR knob to set Huge 0 6 inch bright orange 
digits make across-fhe-room reading easy 12 
segment LED bar graph wattmeter gives Instan¬ 
taneous PEP readings up to 200 waft RF output 
Good, bad mismatch tri-color LEDs Indicate 
SWR conditions. Small size (5Vi x 4Vi x 1 in.) and 
easy-to-read digital display makes it ideal for mo¬ 
bile use For 50 ohm systems i 8-30 MHz 12 
VDC or 110 VAC with MFJ-1312. $9 95 

MOBILE ANTENNA MATCHER 
MFJ-910 $19.95 

Lower your SWR and 
Get more power Into 
your mobile whip for 

solid signals and more 
OSOs Your solid state 
rig puts out more power and generates less heat 
For 10-80 meter whips Easy plug-in Installation 
Complete instructions. Fits anywhere, 2'/!x2'/jin 




ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION IF NOT SATISFIED RETURN WITH¬ 
IN 30 DAYS FOR PROMPT REFUND dess shipping) 

• One year unconditional guarantee • Add $5 00 each 
shipping/handling • Call or write for free catalog, 
over 100 products 



MFJ ENTERPRISES. INC 

Box 494 Mississippi State MS 39762 


TO ORDER OR FOR YOUR NEAREST 
DEALER. CALL TOLL-FREE 

800-647-1800 

Call 601-323-5869 in Miss and outside 
continental USA Telex 53-4590 MFJ STKV 
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something for 
everyone 

Dear HR: 


Credit should be given when it is 
due. The September issue of ham ra¬ 
dio is outstanding for my tastes in 
technical literature. The spread of ana¬ 
log subjects of immediate interest to 
the dedicated Amateur was just right! 
Certainly, there should be something 
for everyone in the September issue. 

I was especially attracted to and en¬ 
lightened by the K1GQ article 
("Analyzing 80-meter Delta Loop Ar¬ 
rays," page 10). Having been a loop 
enthusiast for many years, I found the 
Myers treatment of the subject to be 
the most definitive one I have read. His 
findings confirm many of my intuitive 
views about the various loop configu¬ 
rations. I am presently using a full- 
wave rectangular loop for 80 meters, 
corner-fed and erected vertically. It 
seems to perform better than the tilt¬ 
ed delta loop I used for two years. 

The W4UCH article, "Low-cost 
Spectrum Analyzer with Kilobuck Fea¬ 
tures" (page 82), was similarly 
stimulating. I find myself beset with 
anxiety to build a copy of his unit for 
use in my lab. The circuit is quite 
"sanitary" and to the point! 

I enjoyed also the neat article by 
Mike Gruchalla concerning the NE5205 
wideband amplifier (page 30). If time 
permitted such luxury, I would be im¬ 
mersed in component parts and flux 
fumes for some time, as I built each 
of the projects that caught my fancy 
in September ham radio. Keep it up, 
and try to maintain the good mix of 
topics for those of us who aren't driv¬ 
en by the present-day digital philoso¬ 
phy. The Amateur journals and rf 
design may represent the salvation of 
the rf/analog technology. The trade 


journals have surely lost sight of the 
importance of rf technology! 

Doug DeMaw, W1FB/8 
Luther, Michigan 49656 

safety first 

Dear HR: 

NIACH's editorial emphasis on 
safety is well placed ("Switch to Safe¬ 
ty," September, page 4). Every con¬ 
sideration possible should not be 
overlooked. 

As a teenager I experienced the full 
impact of a misfortune related to this 
problem. My father was working on a 
sub-station transformer when a care¬ 
less operator turned on the main cir¬ 
cuit breaker; 13,500 volts of electricity 
went through his body, resulting in in¬ 
juries which led to his death. The pow¬ 
er company then instituted a 
procedure of grounding all lines when 
men were working on them. 

Years later, while in the Navy, I al¬ 
most joined my ancestors by a similar 
route. I was working on the SJ sub¬ 
marine radar. I had carefully opened 
the circuit breaker and tagged it with 
a regulation red warning tag. I also 
checked for power at the input termi¬ 
nals to the radar. A few minutes later 
there was a flash of blinding fire and 
the jaws of my pliers melted. A young, 
inexperienced officer, in attempting to 
restore lighting to his room, had closed 
the circuit breaker. Fortunately, I was 
wearing thick-soled shoes and never 
provided a circuit through my body — 
the old "hand in the pocket" 
technique. 

At our high-power Navy radio sta¬ 
tions, we had key switches. When a 
technician opened the circuit breaker, 
he locked the switch and took the key 
with him. 

Vigilance is the word. And never 
trust the other guy. 

I. L. McNally, K6WX 
Sun City, California 92381 

price drops on "neat 
little book" 

Dear HR: 

As I read my September, 1986, is¬ 


sue of ham radio I was pleased to see 
Cushman Electronics mentioned in 
"Low-Cost Spectrum Analyzer with 
Kilobuck Features" by Robert Richard¬ 
son, W4UCH. Please compliment Mr. 
Richardson on a very well written tech¬ 
nical article. 

Incidentally, the "neat little book en¬ 
titled Using the Spectrum Monitor, 
priced at $7.25 (postpaid)," is now a 
neat little book priced at $4.95 
(postpaid). 

Also, our new address is 1525 Atte- 
berry Lane, San Jose, CA 95131. 

Ray V. White, KI6DW 
President, Cushman Electronics 

update on ACSSB 
level-one adapter 

Dear HR: 

There have been several small val¬ 
ue changes to the Project OSCAR 
level-one adapter described in the Oc¬ 
tober issue of ham radio. We will glad¬ 
ly provide the revisions and pc board 
information to anyone sending an 
SASE to Level-One Adapter, 15 Val¬ 
dez Lane, Watsonville, California 
95076. 

James Eagleson, WB6JNN 
President, Project OSCAR 


short circuit 

program correction 

In October's "DX Forecaster," the 
exponentiation symbol was omitted 
from lines 100, 200, 280, and 360 of the 
information provided for adapting the 
HORANT program for use on the 
Apple lie and lie. The following lines 
should be substituted for existing lines 
in the HORANT program shown on 
page 92: 


95 

IF 4 

*H1 < LI THEN 420 

98 

Y = 

(L1/(4*H1» 

100 

A1 

= ATN (Y/(1-YA2)A0.5) 

198 

Y = 

(3*L1)/(4*H1) 

200 

A2 

= ATN (Y/(1-YA2)A0.5) 

278 

Y = 

(5*L1)/(4*H1) 

280 

A3 

= ATN (Y/(1-YA2)A0.5) 

358 

Y = 

(7*L1)/(4*H1) 

360 

A4 

= ATN (Y/(1-YA2)A0.5) 


ham radio 
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In this edited excerpt from his forthcoming 
book, * Ulrich Rohde, well known to readers 
for his many articles on receivers and other 
communication subjects, shares knowledge 
borrowed from commercial applications to 
improve noise handling capabilities in Ama¬ 
teur equipment. 

understanding and handling 

noise 


Balancers, limiters, 
and squelch circuits 
enhance receiver performance 

Pulse interference is often the limiting noise source 
for communication receivers on our HF and VHF 
bands. To understand how pulse interference affects 
performance — and before noise-reducing methods 
can be developed — it's necessary to understand the 
sources and types of interfering pulses. Although 
many solutions have been proposed since the early 
days of radio 1 , a large part of this information is based 
on recent work. 2 3 4 5 

types of pulse interference 

Noise can be viewed in both the time domain, with 
an oscilloscope, and in the frequency domain, using 
a spectrum analyzer. 

The clicks that appear when a current is switched on 
or off represent the simplest form of an interference 
pulse (fig. 1A). In this case the energy in the interfer¬ 
ence spectrum is a function of the amplitude, slew 
rate, rise time t r (i.e., the time it takes to build from 
10 to 90 percent of final amplitude) and the repetition 
frequency. For wideband systems with a low-pass 
characteristic, the approximate formula t r = 0.3/A/is 
valid, where A f is the bandwidth in Hz and t r is the 
rise time in seconds. 

The theoretical vertical step with t r = 0 (infinite rate 
of rise) has a spectrum that extends to infinity — i.e., 

' HF Communications Receivers: Theory and Design, byU.L. Rohde, Ph D., 
and T.T. Nelson Bucher, Ph.D., to he published by McGraw-Hill Book Compa¬ 
ny, New York, 1987. Used with permission. 


the "click" would be heard at all frequencies. For fi¬ 
nite pulse duration, t, the amplitude characteristic of 
the spectrum has a shape described as the sine integral 
(fig. 1A). As t increases, the frequency representa¬ 
tion of the noise compresses — i.e., the minima in the 
spectrum are shifted toward lower frequencies. In ac¬ 
tual circuits t r will be at least 10 nanoseconds because 
of the presence of some line inductance. This results 
in the main spectrum components of this form of in¬ 
terference being below 30 MHz. Amplitudes are low 
and decrease above this frequency. 

Commutator sparking is a special case of switching 
interference, in that a series of individual switching 
pulses are generated according to the type of machine, 
the number of poles, and speed (fig. IB). Repetition fre¬ 
quencies up to several kHz can occur. This results in a 
higher spectral energy density than in the case of the 
single switch, proportional to this frequency factor. 
Thus, sometimes the rotating machine noise can be 
heard up to 30 MHz. The spectral amplitudes can in¬ 
crease by several orders of magnitude when arching 
occurs between the commutator and brushes. How¬ 
ever, this does not occur often, since it would quickly 
destroy the commutator. 

Ignition interference, which results from a high volt¬ 
age discharge in a pressurized gas, has a repetition 
frequency of less than 1 kHz and a spectrum as indi¬ 
cated in fig. 1C. In the case of conventional circuit- 
breaker type ignition systems, the voltage amplitude 
is highest and the rise time shortest at low engine 
speeds. The breaker points, together with the high- 
voltage cables connected between the spark plugs and 
distributor, form resonant circuits which act like the 


By Ulrich Rohde, DJ2LR, 52 Hillcrest Drive, Up¬ 
per Saddle River, New Jersey 07458 
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TIME DOMAIN 


FREQUENCY DOMAIN 




(A) Cbck source generated by simple switching o! a power line on and 
Oft is seen as a single pulse with a rise time exceeding 10 nanoseconds 
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(Dt Corona discharge continues until the voltage across an insulator 
drops below a threshold vdluv determined by physical parameters 
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antenna switches 



Single Pole. 3 Position 
Desk or wall mount 
All unused positions grounded 

* 593 - UHFconnectors/ $27.25' 

* 596 - BNC connectors / $35.50 ’ 

2 Pole. 2 Position bypasses, 
iinears. reflectometers. antenna 
tuners, etc 

*594 - UHF connectors / $34.25' 

Single Pole, 5 Position, all unused 
positions grounded 
*595 UHF connectors / $32.00 ' 
*597 BNC connectors/ $46.50’ 

* Shipping and handling tor any 
item add $2 each 
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BARKER ft WILLIAMSON 
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(f) Raindrop discharge can have Irvguenc.y components extending tn 
the low VHI bands 
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(G) Radar pulses haw use tunes that can vary horn t() nanoseconds tn 
t microsecond 

fig. 1. Time and frequency domain representations of 
seven different types of “noise" interference (Courtesy 
of M Martin and VHFCommunications, Spring. 1980 
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spark transmitters used in the early days of radio com¬ 
munications. The oscillations decrease in an exponen¬ 
tial manner. 

Corona discharge occurs across defective insulators 
on high-voltage ac lines. A discharge can be ignited 
which, depending on the "quality" of the insulator, 
starts more or less below peak voltage and lasts until 
the voltage is reduced below a threshold which is al¬ 
ways lower than the starting voltage. This process is 
repeated during the opposite half waves of the alter¬ 
nating voltage. (See fig. ID.) In the case of a poor 
three-phase line, or even with a good line in very high 
humidity (for example, in fog), arcing of all three 
phases could result in an overlap of the burning times 
(which occur every 3.33 milliseconds for a 50-Hz line 
and every 2.78 milliseconds for a 60-Hz line. 6 
Lightning discharges account for what is called "at¬ 
mospheric noise." In relatively flat terrain, 85 pcicent 
of all lightning strokes occur in a downward direction. 
The cloud involved is negatively charged and a cur¬ 
rent surge of up to 20 kA passes between it and the 
earth. Eighty percent of these lightning flashes have 
maximum currents of 50 kA. 7 It is, however, possible 
for several clouds to discharge via the same ionized 
path, in which case currents can exceed more than 
200 kA. (See fig. IE.) The duration of a lightning dis¬ 
charge can be between 0.1 milliseconds and 0.5 sec¬ 
ond, depending on how many subsequent surges are 
induced by the primary discharge. 

Raindrop discharge, also known as precipitation 
static, results from charges transferred between a 
grounded antenna and statically charged raindrops. 
It causes a click-type interference which can be heard 
as an occasional individual click or a uniform white 
noise during heavy showers. Because of the very steep 
slope of this discharge, very high interference ampli¬ 
tudes are generated in the resonant ranges of the an¬ 
tenna. Although the capacitance of a single raindrop 
is only a few pF and is rapidly discharged, the high 
potential and large repetition frequency produce a con¬ 
siderable energy density, as indicated in fig. IF. The 
effect is especially prevalent on the antennas of air¬ 
craft flying through cloud formations. A similar effect 
can be produced by sand or dust storms. 

Pulses from radar transmitters that operate in the 
GHz range (as well as lower frequency over-the- 
horizon radars) are another source of noise. These 
transmitters use relatively short pulses (fig. 1G) and, 
depending on the shape of the keying waveform mod¬ 
ulation, generate sidebands with various frequency 
(amplitude) spectra. Similar to the case of baseband 
pulses, the spectral line spacing of rf pulses is deter¬ 
mined by the repetition frequency. Zero spectrum 
points occur at the reciprocal of the pulse length and 
its multiples. 


effects of pulses on narrow-band 
systems 

A narrow-band system with tuned (resonant circuit) 
amplifiers only enhances frequency components that 
fall within its passband. An individual resonant circuit 
is "shock"-excited to oscillation at its resonant fre¬ 
quency by an impulse slope. The transient duration 
is dependent on the bandwidth, as determined by the 
circuit Q. In the case of multistage amplifiers or mul¬ 
tipole filters, the output pulse delay is dependent on 
the circuit group delay, t g . This increases linearly with 
the number of resonators and is generally measured 
from the input impulse time, t Q to the time at which 
the output signal has risen to 50 percent of its peak am¬ 
plitude. An approximate formula gives t ff = 0.35N/Af, 
where N is the number of resonant circuits, A f is the 
bandwidth (Hz) and t r = 1 /A f. If different bandwidth 
stages are cascaded, rise time is determined mainly by 
the narrowest filter. The group delay results from the 


INPUT VOLTAGE 1st STAGE (HARD KEYING) 



INPUT VOLTAGE OF LAST STAGE 



OUTPUT VOLTAGE OF LAST STAGE 



INPUT VOLTAGE 1st STAGE. SOFT KEYING 



OUTPUT VOLTAGE OF LAST STAGE (SOFT KEYING) 



fig. 2. Impulse drive of an rf amplifier with AGC. {Cour¬ 
tesy of M. Martin and VHFCommunications, Spring, 1980.) 
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sum of the individual delay times. 

If short rise time rf impulses are fed to an amplifier 
that has a much longer rise time, three different types 
of responses can occur. 8 

• If the input pulse has duration, t p , longer than the 
transient time t rv , the output signal achieves the full 
amplitude and maintains it for the duration of the drive 
time less the transient time t p - t rv . 

• If t p is equal to t rv , the output signal achieves full 
amplitude during time f rv , but then immediately starts 
to decay to zero in a period, t rv . 

• If the pulse is shorter than the circuit transient time, 
the response is essentially that of the transient, but 
with an amplitude which only reaches a portion of the 
pulse; i.e., the shorter the pulse, the smaller the am¬ 
plitude produced by the amplifier. In other words, a 
substantial portion of the spectrum of the input pulse 
is not within the bandwidth of the amplifier, and, 
therefore, does not contribute to the output amplitude. 

In many systems an AGC circuit is provided to en¬ 
sure that a large range of input signal voltages is 
brought to the same level at the demodulator output. 
The AGC control voltage is generated subsequent to 
the narrow-band i-f filter. This filter might have a band¬ 
width of from approximately 2 to 12 kHz, correspond¬ 
ing to transient times of about 0.2 to 1 millisecond. 
Earlier stages have much broader bandwidths. This 
means that steep input pulses can drive earlier ampli¬ 
fier stages into saturation before a reduction in gain 
is effected by AGC (whose response time is generally 
longer than the narrow band filter transient response). 
This is especially true in superheterodyne receivers, 
where selectivity is determined in the final i-f, often 
after substantial amplification of the input signal. Thus, 
the audible interference amplitudes may be several 
times stronger than the required signal level after the 
AGC becomes effective. A long AGC time constant 
worsens the situation. It is only when the rise time of 
the input pulse is longer than the AGC response time 
(e.g., during telegraphy with "soft" keying) that the 
output amplitude will not overshoot, as shown in 
fig. 2. 

An effective method of limiting the maximum 
demodulator drive, and thus reducing the output pulse 
peak, is to clip the signal just in front of the demodu¬ 
lator with symmetrically limiting diodes, so that the 
i-f driver amplifier is not able to provide more than the 
limited output level — e.g., 0.7 volts peak-to-peak. It 
is necessary in this case that the AGC detector diode 
be delayed no more than a fraction of this level (cor¬ 
responding to 0.4 volts) so that the clipping process 
does not interfere with AGC voltage generation. Use 
of a separate AGC amplifier, not affected by the 
limiter, will also assure this, and can provide an am¬ 
plified AGC system to produce a flatter AGC curve. 


methods for suppressing interfering 
pulses 

Three different methods are used to suppress inter¬ 
fering pulses: 9 

• Balancers attempt to reproduce the pulse shape 
without the signal in a separate channel, and then per¬ 
form a subtraction from the channel containing both 
signal and pulse. 

• Limiters attempt to prevent the pulse level from be¬ 
coming excessive. 

• Blankers, or silencers, attempt to detect the onset 
of a pulse, and reduce to zero the gain of the signal 
amplifier chain, at an early stage, for the duration of 
the pulse. 

Balancer systems are designed to obtain two sig¬ 
nals in which the signal and noise components bear 
a relatively different relationship to each other. The 
two signals are connected in opposition so as to elim¬ 
inate the noise while keeping the signal. The main 
problems with this type of impulse noise suppression 
are obtaining suitable channels and exactly balancing 
out the noise impulse, which is generally many times 
stronger than the desired signal. 

In commercial service, attempts have been made to 
use different frequency channels with identical band- 
widths to get the same impulse shape, but with the 
signal in only one channel. The difficulties of match¬ 
ing channels and finding interference-free channels 
makes this approach unsatisfactory in most cases. 
Other approaches have attempted to slice the center 
from the pulse (to eliminate the signal) or to use a high- 
pass filter to pass only the higher frequency compo¬ 
nents of the pulse for cancellation. While some de¬ 
gree of success can be achieved with such circuits, 
they generally require very careful balancing and hence 
are not useful when a variety of impulses and circuit 
instabilities are encountered. 

This type of circuit can be useful where the impulse 
source is a local one which is physically unchanging. 
In this case, a separate channel from the normal an¬ 
tenna can be used to pick upKthe pulse source with 
negligible signal component, and the gain of the pulse 
channel can be balanced carefully using stable circuits 
(and a feedback gain control channel if necessary). It 
has also been reported that modern adaptive antenna 
systems with sufficiently short response times can sub¬ 
stantially reduce impulse noise coming from directions 
other than the signal direction. 

Since most of the noise terms contain relatively large 
peaks, limiters have been used, especially in a-m 
reception (which includes, of course, telegraph 
through full-carrier voice signals) to clip audio signal 
peaks which exceed a preset level. Figure 3 shows 
a series limiter circuit at the output of an envelope 
demodulator which has proven effective in reducing 
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fig. 3. Schematic diagram of automatic series noise limiter 
circuit. 


audio noise caused by impulse interference. This type 
of circuit makes listening to the signal less tiring, but 
does not improve intelligibility of the received signal. 
The limiting level may be set to a selected percentage 
of modulation by adjusting the tap position of the two 
resistors feeding the limiter diode's collector. If set be¬ 
low 100 percent, the limiting level also limits peaks of 
modulation. Since these seldom occur, such a setting 
is acceptable. 

Because the impulse amplitude is higher and the du¬ 
ration shorter in the early stages of a receiver, limit¬ 
ing in such stages reduces the noise energy with less 
effect upon signal than limiting in later stages. Some 
fm receivers use i-f stages which are designed to limit 
individually, while gradually reducing bandwidth by 
cascading resonant circuits. Such a design eliminates 
strong short impulses early in the receiver, before they 
have had a chance to be broadened by the later cir¬ 
cuits. Such receivers perform better under impulse 
noise conditions than those which introduce a multi¬ 
pole filter early in the amplifier chain. However, wide¬ 
band limiting can reduce performance in the presence 
of strong adjacent channel signals. 

The principles discussed are also applicable to 
data receivers. While the impulse interference is 
stronger than the signal, the signal modulation con¬ 


tributes little to the output. Generally, the data sym¬ 
bol duration is longer than the duration of the input 
impulses. If the impulse can be reduced or eliminated 
before the establishment of final selectivity, only a 
small portion of the signal interval is distorted, and a 
correct decision is much more likely. Consequently, 
limiters at wide bandwidth locations in the amplifying 
chain can result in considerable reduction of error rate 
in a data channel. Again, the possibility of interference 
from adjacent or other nearby channel receivers must 
be considered. 

Impulse noise blankers are based on the principle 
of "opposite modulation." In effect, a stage in the sig¬ 
nal path is modulated so that the signal path is blanked 
by an amplitude modulation process for the duration 
of the interference. It is also possible to use a frequen¬ 
cy modulation method in which the signal path is shift¬ 
ed to a different frequency range. This latter 
procedure’ 0 uses the attenuation overlap response of 
i-f filters in a double superheterodyne. The second os¬ 
cillator is swept several kHz from nominal frequency 
for the duration of the interference so that the gain 
is reduced to the value of the ultimate selectivity in 
accordance with the slope of the filter curves. This 
method is especially useful since the switching spikes 
which often accompany on-off modulation should not 
be noticeable. However, when using an fm modula¬ 
tor having high speed (wide bandwidth), components 
can appear within the second i-f bandwidth from the 
modulation. The most stringent limitation of this 
method is the requirement for two identical narrow- 
band filters at different frequencies along with an in¬ 
termediate mixer. This technique is limited to a dou¬ 
ble conversion superheterodyne with variable 
frequency first (local) oscillator. 

When using an amplitude modulation method, two 
types of processing are possible: 

(A)The interference signal is tapped off in parallel 
at the input of the system and increased to the trig¬ 
ger level of a blanker by an interference channel am¬ 
plifier having a pass bandwidth which is far different 



fig. 4. Block diagram of superheterodyne with noise blanker. 
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EIMAC Tubes Provide Superior 
Reliability at radio station KWAV 
over 112,000 hours of service! 




3i>. * 










MONTEREY. CALIFORNIA 


Ken Warren, Chief Engineer at 
KWAV reports that their 10 kW 
FM transmitter went on the air in 
November, 1972, equipped with 
EIMAC power tubes. The origi¬ 
nal tubes are still in operation af¬ 
ter over 13 years of continuous 
duty! 

Ken says, “In spite of terrible 
power line regulation, we’ve had 
no problems with EIMAC tubes. 
In fact, in the last two years, our 
standby transmitter has oper¬ 
ated less than two hours!" 

Transmitter downtime means 
less revenue. EIMAC tube relia¬ 
bility gives you more of what you 
need and less of what you don’t 
want. More operating time and 
less downtime! 

EIMAC backs their proven tube 


reliability with the longest and 
best warranty program in the 
business. Up to 10,000 hours for 
selected types. 



Quality is a top priority at EIMAC, 
where our 50-year charter is to 
produce long-life products. 


Send for our free Extended War¬ 
ranty Brochure which covers 
this program in detail. 

Write to: 


Varian EIMAC 
301 Industrial Way 
San Carlos, CA 94070 
Telephone: (415) 592-1221 


varian 
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from the signal path. This method is effective only 
against very wideband interference, since noticeable 
interference energy components must fall into the 
passband range to cause triggering. This method will 
not be effective in the case of narrow-band interfer¬ 
ence, such as radar pulses, which are within or directly 
adjacent to the frequency range to be received. 

(B)The interfering signal is tapped off from the re¬ 
quired signal channel from the mixer and fed to a fixed- 
frequency, second i-f amplifier, where it is amplified 
up to the triggering level. 2 3 Since there is danger of 
crosstalk from the interference channel to the signal 
amplifier channel, it is advisable to have a frequency 
converter stage in the interference channel. This would 
process the interference at a different frequency than 
the signal i-f. In using this method, make sure that no 
switching spikes generated during the blanking proc¬ 
ess are fed back to the interference channel tap-off 
point. If they are, there will be danger of pulse feed¬ 
back. The return attenuation must, therefore, exceed 
the gain in the interference channel between the tap¬ 
ping point and the blanker. 

The blanker must be placed ahead of the narrowest 
i-f filter in the signal path. It must provide blanking ac¬ 
tion before the larger components of the transient have 
passed this filter. Therefore, we must assure a small 
group delay in the interference channel by use of a 
sufficiently broad bandwidth and a minimum of reso¬ 
nant circuits. It is desirable to insert a delay between 
the tap-off point and the signal path blanker so that 
there is sufficient time for processing the interference 
signal. If this is done, it is not necessary to make the 
interference channel excessively wide, while still as¬ 
suring the suppression of the residual peak. 

Figure 4 is the block diagram of a superheterodyne 
that uses this type of impulse noise blanker. Figure 
5 illustrates its operation in the presence of a strong 
interfering radar pulse. An essential part of the blanker 
is the use of a gate circuit that can operate linearly 
over a wide dynamic range. Figure 6 shows such a 
gate, using multiple diodes. The circuit is driven by 
a monostable flip-flop which is triggered by the noise 
channel. Figure 7 is a schematic of a noise blanker 
circuit designed along these lines. When the noise 
channel is wider than the signal channel, this type of 
noise reducer can also have problems from interfer¬ 
ing signals in the adjacent channels. 

squelch circuits 

Sensitive receivers produce considerable noise volt¬ 
age output in the absence of a signal. This condition 
can occur when tuning between channels or when the 
station being monitored has intermittent transmis¬ 
sions. At the audio output the noise can be annoying 
and, if repeated frequently, fatiguing. To reduce this 



fig. 5. Observed signal waveforms in a superheterodyne 
receiver that uses an impulse noise blanker. 


problem, circuits are often provided to reduce the out¬ 
put when a signal is not present. These circuits have 
been referred to as squelch, muting, and quiet AVC 
(QAVCI systems. The choice of which circuit to use 
depends on the received signal characteristics. 

Squelch circuits for a-m receivers generally operate 
from the AGC control voltage. When a weak signal 
or no signal is present, the voltage on the AGC line 
is at its minimum and receiver gain is maximum. When 
a usable signal is present, the AGC control voltage 
rises to reduce the receiver gain. The voltage varia¬ 
tion tends to rise approximately logarithmically with 
increasing signal levels. By using a preset signal level 
threshold, it is possible to gate off the audio output 
signal whenever the signal level drops below this point. 
Such a system can be used to mute the receiver dur¬ 
ing the tuning process. The threshold may also be set 
for the level of a particular signal with intermittent 
transmissions, so that noise or weaker interfering sig¬ 
nals are not heard when the desired signal is off. When 
the transmission medium causes signal fading, as is 
common at hf, squelch circuits are somewhat less ef¬ 
fective for this use because the threshold must be set 
low enough to avoid squelching the desired signal dur¬ 
ing its fades. This provides a smaller margin to pro¬ 
tect against noise or weaker interfering signals. 
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fig. 6. Schematic diagram of blanker gate with high dynamic range. 


A typical a-m squelch system is illustrated in figs. 
8 and 9, where a diode gate is used to reduce the out¬ 
put signal. Many types of switches have been used 
for this purpose, including biasing the demodulator di¬ 
ode and biasing one element of a multi-element am¬ 
plifying device. The latter approach was frequently 
used with receivers that employed multigrid vacuum 
tube amplifiers. However, it can be applied to mul¬ 
tigate FET amplifiers or balanced amplifier ICs with 
current supplied by a transistor connected to the com¬ 
mon base circuit of the amplifying transistor pair. Fig¬ 
ure 10 shows these alternate gating techniques. 

Many fm receivers do not use AGC circuits, but de¬ 
pend on circuit limiting to maintain the output level 
constant from the demodulator. In this case, squelch 
may be controlled by the variations in voltage or cur¬ 
rent which occur in the limiter circuits. Such changes 
occur when single-ended amplifiers are used for limit¬ 
ing, but may not be so readily available in balanced 
limiter arrangements. Furthermore, the wide range of 
threshold control provided by AGC systems is gener¬ 
ally not available in limiters. This tends to make fm 
squelch systems, which are dependent on the signal 
level, more susceptible to aging and power supply in¬ 
stabilities than AGC operated systems. Consequent¬ 
ly, two other types of control have evolved for fm use: 
noise-operated and tone-operated. (The latter could 
be used for a-m, also.) 

Figure 11 is a block diagram of a noise-operated 
squelch. This system makes use of the fact that out¬ 
put noise characteristics from a frequency demodula¬ 
tor change when no signal is present. At the low 
output frequencies, when noise alone is present in the 
fm demodulator, there is a high noise level output, 


comparable to that at other frequencies in the audio 
band. As the strength of the (unmodulated) signal 
rises, the noise at low frequencies decreases, while 
the noise at higher frequencies decreases much less 
rapidly. 

If in fig. 11, the squelch low-pass filter cuts off at, 
say, 150 Hz, it will be uninfluenced by modulation 
components. If the gain of the squelch amplifier is set 
so that the squelch rectifier produces 5 volts when 
S/N = 0, then a 7 dB signal level will cause this out¬ 
put to drop to about 0.03 volts. A threshold may read¬ 
ily be set to cause the squelch gate to open at any 
S/N level between - 3 dB and 7 dB. Because the con¬ 
trol voltage level is dependent on the gain of the rf, 
i-f, and squelch amplifiers, variations in squelch thresh¬ 
old may occur as a result of gain variation with tuning 
or because of gain instabilities. If a second filter chan¬ 
nel (fig. 12) tuned above the baseband is used, the 
two voltages can be compared to key the gate on. 
While both are subject to gain variations, their ratio 
is not. Better threshold stability results. A similar tech¬ 
nique has been proposed for SSB voice, where noise 
density is uniform, but modulation energy is greater 
below 1 kHz. 

With the difference approach, the range of thresh¬ 
old control is, however, limited. A weak interfering sig¬ 
nal which would produce negligible interference with 
the desired signal may still operate the squelch gate. 
Tone-operated squelch was devised to overcome this 
problem. A small-deviation, low-frequency tone (lower 
than the modulation frequencies) is added to the trans¬ 
mitted signal. At the receiver, a narrow-band filter is 
tuned to the tone, and its output is amplified and rec¬ 
tified to operate a trigger for the squelch gate. 
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Wide Dynamic Range and Low 
Distortion - The Key to Superior 
HF Data Communications 


Dynamic Range > 75 dB 
400 to 4000 Hz 
BW Matched to Baud Rate 


• BER < 1 X 10 s for S / N = 0 dB 
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ST-8000 HF Modem 


Real HF radio teleprinter signals exhibit heavy 

fading and distortion, requirements that cannot be 
measured by standard constant amplitude BER and 
distortion test procedures. In designing the ST-8000. 
HAL has gone the extra step beyond traditional test 
and design. Our noise floor Is at -65 dBm. not at -30 
dBm as on other units, an extra 35 dB gain margin 
to handle fading, Filters In the ST-8000 are all of 
linear-phase design to give minimum pulse 


distortion, not sharp-skirted filters with high phase 
distortion. All signal processing is done al the input 
tone frequency: heterodyning is NOT used. This 
avoids distortion due to frequency conversion or 
introduced by abnormally high or low filter Q’s. 
Bandwidthsof the input, Mark/Space channels, and 
post-detection filters are all computed and set for 
the baud rate you select, from 10 to 1200 baud. Other 
standard features of the ST-8000 Include: 


8 Programmable Memories 
Set frequencies in 1 Hz steps 
Adjustable Print Squelch 
Phase-continuous TX Tones 
Split or Transceive TX/RX 
CRTTuning Indicator 
RS-232C. MIL-188C. orTTL Data 
8,600, or 10K Audio Input 


Signal Regeneration 
Variable Threshold Diversity 
RS-232 Remote Control I/O 
100-130/200-250 VAC, 44-440 Hz 
AM or FM Signal Processing 
32 steps of M/S filter BW 
Mark or Space-Only Detection 
Digital Multipath Correction 


FDX or HDX with Echo 
Spectra-Tune and X-Y Display 
Transmitter PTT Relay 
8 or 600 Ohm Audio Output 
Code and Speed Conversion 
Signal Amplitude Squelch 
Receive Clock Recovery 
3.5" High Rack Mounting 


Write or call for complete ST-8000 specifications. 


m 


HAL Communications Corp. 

Government Products Division 
Post Office Box 365 
Urbana, Illinois 61801 
(217) 367-7373 TWX 910-245-0784 
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fig. 10. Some gate circuits for squelch application. 
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fig. 11. Block diagram of noise-operated squelch circuit for 
fm receiver. 


fig. 12. Block diagram of improved noise-operated squelch 
circuit for fm 


However, in some commercial communication sys¬ 
tems, with multi-user net operation on one frequen¬ 
cy, a coding scheme known as selective call (SelCall) 
has been devised so that users need receive only those 
messages directed toward them. In this type of sig¬ 
naling scheme, the caller sends a multitone or digital 
code at the beginning of the message to indicate the 
identity of the called party or parties. Only if the re¬ 
ceiver code matches the transmitted code is the out¬ 
put gate enabled to transmit the message to the 
receiver user. This type of system may be used with 
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FULL CHARGE FAST 

Replace your old slow charger. 

Handheld battery packs full tocapacity in as littleas 

45 Min. 

STATE OF THE ART DESIGN. 

PROVIDES PRECISE MEASUREMENT AND CONTROL 
OF CHARGE AND DISCHARGE PARAMETERS. 


F 1 Power connector and transformer supplied 
E 2 Pocket size charger 4"x2vy"x1“ 

A 3. Laser trimmed precision resistors 
T 4 Reverse polarity protection built in 
U 5. Solid state circuit measures charge and discharge 
R 6 Automatic shutoff 

E 7. Simple modification to adapt (special adapter for ICOM) 

S 8. Controlled automatic discharge and auto switch to charge mode 
eliminates memory problem with Ni-Cd Batteries 

Quick charge or discharge 
Utilize your Ni-Cd To full capacity 



Plus 3 50 Postage & Handling ^117 
Washington Residents add 7v> % 


115 VAC or 
12 VDC to 
24V 

Home $149.95 

Auto 
R.V. 

Boat «—*■» 

Plane 

Mail Orders To: 

NRG CONTROL 

P.O. BOX 1602 
Chelan, WA98816 
(509) 682-2381 



MULTIFAX 


A COMPUTER PROGRAM THAT WILL COPY. 

• WEFAX FROM GOES SATELLITES 

• HF FAX FROM NAVY WEATHER BROADCASTS 

• APT FROM NOAA POLAR ORBITING SATELLITES 

• WEFAX REBROADCAST FROM TV TRANSPONDERS 
IN UP TO FOUR COLORS ON YOUR COMPUTER COLOR 
MONITOR. 

MULTIFAX displays Ihe full picture on the monitor as it is be¬ 
ing recorded Meanwhile, memory is filled with fine-gram 
data so that any quarter or sixteenth of the picture may be 
viewed in greater detail All data or any view may be saved 
on disk. 

MULTIFAX is adaptable lo a variety of facsimile transmis¬ 
sions and computer clock rates since sweep speeds are key¬ 
board adjustable 

Picture synchronization is automatic when frame sync is 
transmitted (WEFAX OR HF FAX), otherwise keyboard syn¬ 
chronization is available (NOAA APT). 

MULTIFAX will run on the IBM'“ PC and IBM ,V PC compati¬ 
ble computers having at least 320K of memory 
Hard copies are obtained by using your Print Screen 
program 

Data entry to the computer is via its game port 

Price is $49 00 (US) for MULTIFAX on disk with instructions 

and interlace circuit information 

MULTIFAX was written by an author of "WEFAX Pictures on 
Your IBM PC'" published in the June 1985 issueof "QST” 

Elmer W. Schwittek, K2LAF 

429 N. Country Club Drive. Atlantis. FL 33462 
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both analog and digital modulations, and is indepen¬ 
dent of the modulation type (a-m, fm, pm) used for 
transmission. This method is more elaborate than nor¬ 
mal squelch systems, but performs an important func¬ 
tion in multi-user nets. 

conclusion 

Several of the basic techniques and their circuits 
used to handle the introduction of noise in receiving 
systems have been described. While this discussion 
is by no means all-inclusive, it is nevertheless indica¬ 
tive of some of the basic approaches taken to solve 
this problem. 
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ATV MADE EASY WITH OUR SMALL ALL IN ONE BOX TC70-1 
TRANSCEIVER AT A SUPER LOW $299 DELIVERED PRICE. 


TC70-1 FEATURES: 

• 10 pin VHS color camera and RCA phono jack video inputs 
•Crystal locked 4.5 mHz sound subcarrier. 

• PTL (Push To Look) T/R switching. 

• Sensitive UHF GaAsfet tuneable downconverter. 

• Two (requency 1 watt pep xmtr. 1 crystal included. 

• Xmit video monitor outputs to camera and phono jack. 

• Small 7 x 7 x 2.5" tor portable, mobile, or base. 

• Draws only 500 ma (exc. camera) at 13.8 vdc. 

Just plug in your camera, VCR, or computer composite video and 
audio, 70 cm antenna, 12 to 14 vdc, and you are ready to transmit live 
action color or black and white pictures. Sensitive downconverter 
tunes the whole 420-450 mHz band down to channel 3 on your TV set 
to receive. Both video carrier and sound subcarrier are crystal con¬ 
trolled. Specify 439.25, 434 0, or 426.25 mHz. Extra crystal $15 


WHAT ELSE DOES IT TAKE TO GET ON ATV? 

Any tech class or higher amateur can get on ATV. If you already 
have a source of video and a TV, it costs about the same as getting on 
2 meters. Now you can be seen as well as heard, 

DX with TC70-1S and KLM 440-27 antennas line of sight and snow 
free is about 22 miles, 7 miles with the 440-6 for portable use such as 
parades, races, search and rescue, etc. You can add one of the two 
ATV engineered linear amps listed below lor greater DX. 

AT 70 cm, antenna height and gain is all important. Foliage can ab¬ 
sorb much of the power Also low loss tight braided coax such as the 
Saxton 8285 must be used along with type N connectors. 

The TC70-1 has full bandwidth for color, sound, and computer 
graphics. You can now show the shack, computer programs, home 
video tapes and movies, repeat SSTV or even space shuttle video If 
you have a Home Satellite Receiver. 

PURCHASE AN AMP WITH THE TC70-1 & SAVE! 

20 WATT WITH ELH-730G....$41 2 
50 WATT WITH D24N-ATV _$499 

All prices Include UPS surface shipping in cont. USA 


ACCESSORIES: 



Mirage D24N-ATV 50 Wpep amp.. .$219 
ATV, FM, SSB. 1 W IN. 13.8VDC @ 9a 




KLM 440-14 11 DBD ANT.$77 ALINCO ELH-730G 20 Wpep amp....$129 

KLM 440-6 8DBD ANT.$62 ATV, FM, SSB. 1W IN. 13.8VDC @ 4.5a 


HAMS! Call or write for for full line ATV Catalog. 
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PAC-COMM TNC-220 


$ 1 24.95 

KIT 


The TNC-220 is a newly designed 
successor to the TNC-200 and other 
TNC 2 "clones”, giving more features 
at lower cost. It uses a single chip 
modem that is software switchable 
between two radio ports, conveniently 
supporting both VHF and HF packet 
operation. Each of the TNC 220 radio 
|iorts may be configured with jumpers 
for 300 or 1200 bauds. Switching 
between ports is entirely done in 
software and no cable changing, no 
switch setting and no retuning is 
required! Both ports have provision 
for an active bandpass filter to opti 
mize HF operation, one filter is stan 
dard. An optional tuning indicator will 
mount inside the cabinet. A standard 
modem disconnect header is provided 
to allow the use of accessory high¬ 
speed or satellite modems. 



• Two radio ports 

• 7910 single-chip modem 

• 300 and 1200 bauds 

• Enhanced command set 

• Multi-color status LED’s 

• Supports RS-232 and 
TTL computers 

• Active HF bandpass filter 

• Tuning indicator option 

• 12 volt DC operation 

• Premium quality case 

• 6" w x 2" h x 7" d 

An assembled TNC 220 includes 
radio and power connectors, com¬ 
plete operator’s manual and com 
mand reference card. The kit also 
contains a detailed, step by step 
assembly manual. And, of course, the 
quality and support you expect from 
the "Specialists in Packet Radio”. 


* 159.95 

ASSEMBLED 


The TNC 220 has the familiar 
TAPR command set and AX 25 Level 
2 Version 2 protocol running on a 
Z 80 processor with 32k bytes of 
EPROM and 16k bytes of battery- 
backed RAM A Zilog 8530 Serial 
Communications Controller per 
forms all packet HDLC in hardware. 
The RS 232 port includes a jumper to 
select TTL interfacing to your VIC 20. 
C 64 128 or other TTL computer 
Five large, color-coded LED’s clearly 
indicate the TNC 220 status at a 
glance. The power switch is located 
on the front panel TNC 220 is en 
closed in a rugged extruded aluminum 
cabinet. The attractive Pac Comm 
two tone blue front panel has large, 
clear labels on all indicators and con 
trols. 


SINGLE AND DUAL-PORT DIGIPEATERS. 


The Pac Comm DR 100 and DR 200 
are packet radio digipeater controllers 
which have been especially designed 
for dedicated repeater service. The 
DR 100 provides single port con 
troller capability at low cost. It is well 
suited to any application where a 
single frequency digipeater is required. 

The DR-200 is a dual port controller, 
capable of digipeating on two sepa 
rate frequencies and able to switch 
packets between ports. It is a basic 
network building block. 

TECH LINE 

( 813 ) 874-2980 


SOFTWARE OPTIONS 

• DR 100 Single-Port Software 
AX.25 Level 2 Digipeater 
AX.25 Level 3 Switch 

• DR 200 Dual Port Software 
AX.25 Level 3 Switch 
KE3Z Dual Port Digipeater 
Southern California Dual Port 
Internet Protocol (TCP IP) 

Amateur Net Price Schedule 

Kit Assembled 
DR 100 $ 84.95 $ 99.95 

DR 200 $139.95 $159.95 


Both digipeaters use a Z 80 pro 
cessor which has up to 32k bytes of 
EPROM and two .JEDEC sockets for 
2 8 16 32k bytes of battery backed 
RAM A Z80-CTC is provided in the 
DR 200 for dual port scheduling 
interrupts. Packet HDLC operations 
are handled in hardware by a Zilog 
8530 SCC. Both use the AMD 7910 
LSI modem chip. Each modem chan 
nel has a standard disconnect header 
and time-out timer. The CPU itself 
has a hardware watchdog timer and 
external hard reset line. The circuit 
board is RFI shielded by our extruded 
aluminium case. All connections .ire 
soldered to feedthroughs. 


ORDER DIRECT 800-223-3511 FREE UPS BROWN 




Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 
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This tiny set — built around 
a TV colorburst crystal — 
pulls in W1AW and fits 
in the palm of your hand 



a simple 80 -meter receiver 


Back in the good old days when AM reigned over 
the phone bands, many beginners built simple, one 
tube receivers. As AM faded, however, so did the one 
tube receiver; the more complex designs required for 
CW, SSB, and FM were beyond the skills of most be 
ginners. This article describes an easy-to-build receiver 
for W1 AW code practice and bulletins on 3.58 MHz, 
following a basic approach that minimizes construe 
tion difficulties, yet provides the satisfaction of build¬ 
ing a useful accessory for even the most experienced 
Amateur. 

Direct conversion receivers have been popular for 
some time now for CW and SSB. The complexities 
in the published designs for these units lie mainly in 
the tuning; the bandspreading and stability necessary 
to tune in SSB or separate crowded CW signals are 
difficult to achieve simply. Use of narrowband audio 
filters puts even tighter constraints on tuning. 

Some time ago, I noticed that 3.5795-MHz TV color 
burst crystals are in the 80 meter CW band, close to 
the 3.58-MHz frequency used by W1AW for code 
practice and bulletins; the difference in frequencies is 
a usable audio note. A crystal-controlled direct con 
version receiver has sufficient stability for CW work, 
requires no tuning (because only one frequency is 
desired) or narrow filters (because 3.58 MHz is, rela 
tively speaking, in the "wide open spaces"). The con 
cept seemed useful, since a dedicated W1 AW receiver 


would be a handy accessory as part of any code prac¬ 
tice program. For areas where W1 AW reception isn't 
reliable on 80 meters, other 80 meter crystals can be 
used for reception of other stations. Possibilities in¬ 
clude W60WP code practice on 3.59 MHz, which is 
heard on the West Coast, and perhaps local slow 
■ speed CW net frequencies. 

The receiver RF section fits on a small PC board 
which, in turn, fits nicely into the case of a small au 
dio amplifier available from Radio Shack. This $12 off- 
the-shelf amplifier provides the case, more than ade¬ 
quate audio gain, a loudspeaker, earphone jack, 
volume control, and battery. 

Although the receiver is battery-operated and fits 
easily in the palm of your hand, it does require a full- 
size antenna. For portable use, a pair of 25-foot long 
wires connected as a dipole should suffice. For sta¬ 
tionary use, an 80-meter dipole (135 feet overall) would 
be better. 

circuit description 

' The receiver shown in fig. 1 is a direct conversion 
type with a preselector, mixer, and local oscillator. The 
preselector passes 80-meter signals and rejects all 
others. The mixer combines the received signal with 

By Ed Gellender, WB2EAV, 28 37 212 Street, 
Bayside, New York 11360 
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the oscillatpr output and provides an audible beat note, 
or difference frequency. 

The ARRL Handbook shows several mixer circuits 
using the RCA CA3028 integrated circuit. The CA3028 
consists of a differential amplifier and a common 
current source. All the published designs use the 
differential amplifier as a mixer and the current source 
transistor to buffer the local oscillator. Because we're 
using a crystal, the stability is good enough so that 
a buffer isn't needed, and we benefit from the 
simplification of using the current source transistor as 
the local oscillator. 

The oscillator circuit is the classic Colpitts design, 
using phase-shift network C3, C4, and Y1 to feed 
signals from the emitter back to the base of the 
transistor. For the TV colorburst crystals specified to 
oscillate reliably, large values of C3 and C4 are 
required. As a result the crystal will oscillate just slighty 
above its series resonant frequency. If other crystals 
are used, their series resonant frequency should be 
about 1 to 1.5 kHz below the desired reception 
frequency. 

Preselector LI, L2, Cl, C2 resonates at 3.58 MHz 
with a loaded Q of approximately 15. C6 is an RF 
bypass capacitor that maintains U1 pin 5 at RF ground. 
The differential amplifier is driven by the RF input so 


that currents into pins 6 and 8 alternate at the input 
frequency. The total current shared by pins 6 and 8 
varies with the local oscillator frequency. Nonlinearities 
in the base-emitter junctions result in a difference 
frequency appearing at pin 6. R2 and C5 form a low- 
pass filter to remove both the input and oscillator 
frequencies and pass the audio beat note. C7 is a DC 
blocking capacitor. 

The audio is brought to the audio amplifier, which 
uses a single transistor preamplifier driving an LM386 
amplifier 1C. According to the amplifier data sheets, 
the amplifier sensitivity is 1 mv and maximum output 
is 200 mw. These specifications match the desired 
performance quite well. Purists might object to buying 
such a large part of the receiver ready-made, but 
practical considerations don't permit missing such an 
opportunity. As purchased, the amplifier's upper 
frequency response is about 10 kHz — too high for 
our purposes. But by changing one capacitor, we 
reduce the audio bandpass to a more usual 3 kHz. 

constructing the RF board 

The RF board is a 3/4-inch x 2-1 /8-inch PC board, 
although a hand-wired board of those dimensions is 
suitable. The PC artwork is shown in fig. 2 and the 
components layout in fig. 3. Be sure to install U1 as 
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fig. 2. Full size pc pattern is shown from the DIP side. 


shown in the parts location diagram. The tab is over 
pin 8 (pins are numbered clockwise when viewed from 
the bottom). Bend the leads with a pair of needle-nose 
pliers to fit the hole pattern. 

Coils LI and 12 are wound on an Amidon Associates 
T50 2 ferrite toroid (see fig. 4). It must be wound as 
shown to fit the PC board pattern. To wind LI, take 
a 3-foot length of 30 gauge enameled magnet wire and 
tightly wind 50 turns. This should occupy about 2/3 
of the core and use about 30 inches of wire. Don't 
forget to leave pigtail leads on each end. Similarly wind 
L2 in the remaining empty part of the core. Before 
soldering, scrape the insulation off the wire pigtail 
leads with a razor blade. A few drops of glue (such 
as Duco Cement ) can later be used to hold it to the 
board. 

The crystal specified, an HC-18/U type, is soldered 
to the board. The miniature crystal lends itself well to 
this construction, but if one wishes to use other crystal 
types, there's no reason short wires couldn't be used 
to connect a larger crystal or a crystal socket. If other 
crystals are used, however, the values of C3 and C4 
might have to be changed for the oscillator to start 
reliably. 

If a single small package isn't necessary, or if you 
want to. breadboard the RF board differently, a 
separate RF breadboard can be used (see fig. 5), with 
the audio output brought to a miniature phone plug 
that fits into the audio amplifier input jack. If separate 
9-volt batteries are used, the audio amplifier used 
should not be modified (except for adding a 
recommended 0.01 /iF capacitor described below). 

modifying the amplifier 

The Radio Shack Audio Amplifier must be modified 
slightly before the RF section is added. First, lift the 
audio amplifier PC board out of the cabinet. To do this, 
unscrew the two knurled nuts from the outside of the 
two miniature phone jacks and unscrew the small 
phillips-head screw at the top of the unit. Then, while 
applying finger pressure to "belly-out" the plastic case 
away from the phone jacks, lift the board from the 
loudspeaker side. 

To install the antenna jack, carefully drill a %-inch 
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fig. 4. A simplified sketch illustrates the winding procedure 
for coils LI and L2 on an Amidon toroidal core 


hole through the top center of the cabinet and install 
J1, an RCA-type phono jack. Be sure to use the 
ground lug. 

The input jack is of the shorting type and must be 
modified. Unsoldering the jack and removing it is one 
possibility. Another possibility is to cut the land 
between the center terminal of the input jack and the 
volume control. A third possibility, which allows the 
amplifier to be used for other purposes, is simply to 
leave an open-circuited miniature phone plug in the 
input jack. Solder an insulated wire 3 or 4 inches long 
to the land between the volume control and input jack, 
on the volume control side of any out lands. This is 
the audio connection lead and is soldered to the pad 
on the RF board connected to C7. 


November 1986 Q 27 









fXfCuTf 


tNTf* 


listen io 2 Meters forestry. Police Fire. Air 
Traftic Control. LF and VHF Weather 160 Meter 


**M/ 


j*»m/ 


10kM/ 

WkM/t 


PHONE 


The SONY air- 8 is Here! 


SON 


Plus $4.00 UPS 


UKU Mtt >CI « 


/WS.SeO-o:;: 


mrmm • 


AM & CW and a whole lot more 1 < . 

HERE ARE SOME OF THE AIR-8's OUTSTANDING FEATURES! 

• Computer controlled PLL tuning system • 40 memory presets • Multi scan 
system (manual and auto) • 11" Helical antenna w/BNC connector • Priority 
channel • Squelch (auto and manual) • Direct tuning 

HERE'S TRUE SONY QUALITY! Feel the rugged construction and listen to the high quality 
sound, and you'll know It's a Sony! The new Air-8 can scan lour dillerenl frequency ranges in 
either direction and can store a total ol forty frequencies In Its four memory banks You can recall 
any memorized frequency with the touch ol a key. and can scan the ten channels in each ol Its 
tour memory banks in any order The Air-8 also has a delay function that prevents dropout en¬ 
abling you to hear both sides of a conversation, and also a priority feature that samples a chosen 
frequency every three seconds for a signal The quick-disconnect BNC connector allows different 
types of antennas to be easily coupled to the Air-8 tor maximum performance 
The Air-8 measures 3'4" x 7\" x 2". and weighs just 21 oz This Is truly a sturdy little compa 
nion that will give you years of dependable performance wherever you go 


NOW IN STOCK 

BUT YOU’D BETTER 

ORDER EARLY! 


. 6 Frequency Bands - 

[ f rwqu»ocy rang* | 

144 tMUHf 


1001 ?194»M/ 
(1003 J194*M/| 
*30 1000 k Hi 
1*31 IWI.’kHfi 
1*0 W9fcM/ 
(1*0 5J0HM/I 


* 7 Functions on LCD Display 


i DQQrin 
• i- 0‘0 u 


UJjmQQ 


PACKFD WITH SONY STATE-OF-THE-ART TECHNOLOGY 


(1) POWER Switch (2) Volume Control (3) 11” Helical Antenna (4) BNC Antenna Connector 
(5) Squelch Control. Features both manual and automatic modes. (6) Earphone Jack (7) AM Ex¬ 
ternal Ant Jack (8) Band Selector. Selects Air. PSB. AM. or FM (9) LCD Display (See detailed il¬ 
lustration above) (10) Counter Keys. Used to program frequencies lor direct tuning and 
memories, and also to recall memories. (11) EXECUTE Key(12) SCAN Keys. Used for scan tuning 
and manual tuning. (13) LIGHT Switch (14) KEY PROTECT. Locks out all keys on Iront lace. 
(IS) EXTERNAL DC INPUT (16) High Quality Speaker (17) ENTER Key. Used to memorize frequen¬ 
cies. (18) Battery Compartment (rear) (19) 9kHZ/10 kHZ Selector (Inside battery compartment). 
Used to change MW tuning Interval. (20) DIRECT Key. Used for direct tuning (21) LED Receive In¬ 
dicator (22) MEMORY Scan Key. Used lor scan tuning each memory bank (23) PROGRAM Key. 
Used to Initiate the program function. (24) DELAY Key (25) PRIORITY Key. Used for sampling a 
priority channel every 3 seconds (26) Heavy Duty Body. Rugged military/industrial grade con¬ 
struction AND DON'T FORGET IT'S A SONY! 


@ _ 

s— 

0^/ 


SPECTRONICS INC 

1009 GARFIELD ST., OAK PARK, IL. 60304 ‘’fW 


WORLD'S LEADING SONY COMMUNICATIONS SPECIALISTS! 


28 [|3 November 1986 


125 




















fig 5 Few lends are needed to interconnect the rf board 
to the rest of the circuit 


One optional but recommended modification is to 
remove the 0.0033 jlF capacitor located in front of the 
small plastic transistor and replace it with a 0.01 /<F 
ceramic capacitor. This reduces the audio frequency 
response to about 3 kHz, eliminating much noise. 

Now add the remaining wires to the RF board. 
Connect a ground wire from the large ground plane 
in the center of the audio board to the ground pad on 
the RF board near C7. Connect another ground wire 
from the ground lug on the phono jack at the top of 
the cabinet to the ground pad at L2. Connect a wire 
for the switched +9 VDC from the bare jumper 
between the two phono jacks to the 9 volt pad on the 
RF board, near C8. Finally, connect a wire from the 
center conductor of the phono jack on the top of the 
cabinet to the antenna pad at L2 (see fig. 6). 

Reinstall the amplifier board in the case (it goes in 
more easily than it came out). Place the RF board, 
vertically, in the open space on the other side of the 
loudspeaker. LI should be near J1 and C8 near the 
battery. A grommet or suitable non conductive spacer 
placed between the top of U1 and the side of the 
loudspeaker will hold the RF board in place. 

operation 

Connect a 9-volt battery to the battery clip in the 
amplifier. Turn on the amplifier with the volume 
control. Check the pins of U1 for the DC voltages 
shown on the voltage chart. The amplifier should 
output a low hissing noise from the speaker with the 
volume turned up. If another receiver is available, listen 
for the oscillator signal at 3.58 MHz. 

Connect the receiver to a suitable antenna. The 
background noise should increase noticeably as the 
atmospheric noise in the 80 meter band overrides the 
internal noise. Signals may be heard. Variable 



tig 6 Sufficient space is available in the Radio Shack au 
dio amplifier for mounting the rf board 


capacitor C2 is set for strongest reception of the 
desired signal. Note that for some antennas, the best 
adjustment of C2 may cause the mixer stage to 
oscillate when the antenna is removed, as indicated 
by a raspy signal. If oscillations occur while the 
antenna is connected, slightly detuning C2 is all that's 
necessary. 

Private listening is possible, using an earphone with 
a 1/8 inch phone plug; these are often supplied with 
broadcast radios, but are also available separately. 

performance 

The receiver is capable of detecting signals far below 
the atmospheric noise level in the 80 meter band, so 
sensitivity is not a problem. With strong signals, room¬ 
filling volume is available from the loudspeaker. There 
are no controls other than the volume control. Because 
of the lack of tuning and filtering, interference from 
nearby signals can be a problem. However, in the 
"wide open spaces" at 3.58 MHz, this won't be 
encountered often. 
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receiver tuning mechanism selection 


What tuning system 
to use? Read on. 

One of the critical steps in designing a communica¬ 
tions receiver involves deciding what tuning system will 
be used. Part of this decision includes determining the 
tuning rate (kHz covered per turn of tuning knob), band 
coverage (kHz covered over an entire band), and tuning 
direction.* 

Several related details must also be considered. For 
example, in selecting the tuning rate, it's also necessary 
to choose the appropriate knob; a crankshaft knob 
generally offers smoother tuning than a round knob of 
the same diameter. Similarly, the band coverage select¬ 
ed will be related to the mechanism reduction ratio and 
to the tuning rate. 

Because most modern receivers have digital readouts, 
the probability of ending up with opposite-direction dial 
scales (as a consequence of conversion schemes) is slim, 
but is something to remember in case analog dial 
readouts are used. 

tuning mechanisms 

It's necessary to decide, early in the design stage, 
whether tuning will be via permeability or capacitance 
variation. 

Permeability tuning offers the advantage of no slid¬ 
ing electrical contacts. It's probably the easiest system 
to build if you don't have an elaborate workshop. Induc¬ 
tance variation is achieved by moving a ferrite core in and 
out of a coil of large length-to-diameter ratio, generally 
5; 1 or more. The best linearity over the frequency range 
occurs when the core is about 30 to 40 percent inside the 
coil. Movement consists of the rotation of a threaded 
shaft, to which one or more springs are attached to elim¬ 
inate thread backlash and lateral movement. By simply 
selecting a particular thread pitch and designing the coil 


* An unwritten convention prevails: clockwise rotation increases frequency. In 
some British and Japanese sets, however, counterclockwise rotation increases 
frequency. 


winding accordingly, frequency coverage and tuning 
rate can be designed to meet specific requirements. Very 
often a combination of series and parallel coils is used 
to achieve the desired coverage. 

Using a 6-32 threaded shaft and a 1 /4-inch diameter, 
1 -inch long coil, one can easily build a VFO into a 1 x 1 
x 2-inch box. Figure 1 shows the basic construction; the 
VFO printed circuit can befitted below the coil, fastened 
to the 1/8-inch aluminum bracket housing the VFO 
itself. 

Construction details for a 5- to 6-MHz permeability 
tuned VFO is shown in reference 1. 

Multicoil setups used in receiver front ends can also 
be built using the same concept, even though mechan¬ 
ical difficulties tend to increase as the number of coils in¬ 
creases. Regardless of the number of coils, end stops 
must be used at both coil ends to avoid damaging the 
mechanism or having the ferrite core fall off the thread¬ 
ed shaft. 

An alternative method of permeability tuning (fig. 2) 
is spring-loading the ferrite core against a cam moved 
by the tuning shaft. In pre-digital days, this technique 
allowed one to linearize the VFO by filing the cam pro¬ 
file rather than by adjusting the coil winding. 



By G. "Jack' Perolo, PY2PE1C, P.O. Box2390, 
Sao Paulo, Brazil 
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With digital readout receivers, this method offers no 
substantial advantage over the standard mechanism 
shown in fig. 1 , except for the simplicity inherent in de¬ 
termining the two end stops. Otherwise it's more 
mechanically complex. 

Capacitance variation is possibly the most widely 
used system for receiver tuning. 

The drum and chord is standard in older receivers, 
and many portable units. Readily-available, low-cost 
drums and variable capacitors with bearings at both ends 
make this one of the easiest tuning mechanisms to 
homebrew. Results are excellent, particularly if stainless 
steel chord, rather than plastic or synthetics are used. 
One convenient feature of this system is its ability to slip 
at both tuning ends, thus providing a built-in safety 
device to avoid damage to the variable capacitor. One 
disadvantage of the method, however, is that the reduc¬ 
tion ratio is somewhat limited, seldom exceeding 30:1 
or 40:1 over 360 degrees. 

Many types of vernier reducers are available. These 
are primarily based on a row of steel balls rotating on an 
inner and outer machined groove. The difference in di¬ 
ameter between the inner and outer ball races provides 
the reduction effect, which seldom exceeds 10:1. Jack- 
son Brothers, a British manufacturer with distributors 


in the United States, offers an extensive line of verniers; 
a good unit to use is their Model 5857, depicted in fig. 3. 

Some manufacturers build the vernier right into the 
variable capacitor shaft, making the whole tuning mech¬ 
anism quite compact, though the reduction ratio is low. 
In both cases the reduction ratio is generally too small 
for serious communications work. For instance, if one 
does not want to cover more than 50 kHz per turn 
(remember, the full capacitance swing of a variable takes 
place in about 160 degrees) a vernier with a 10:1 ratio will 
offer only 160 degrees/360 degrees times 10 turns, or ap¬ 
proximately 4.4 turns for the total swing of a standard 
capacitor, thus limiting the band coverage to 4.4 turns 
times 50 kHz per turn, or 220 kHz. 

Another limitation is aging. With aging, the vernier 
tends to slip or to develop backlash, especially if the vari¬ 
able capacitor in use requires high torque to rotate. 

Gear reduction, widely used in commercial and 
professional equipment, can be of the parallel or worm 



fig. 4A. Typical single worm gear reducer. The input shaft 
is mounted in precision ball races; the output shaft, in self 
lubricating bearings. The final assembly is packed in 
grease having a temperature range of -34 to +150C. 
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fig. 4B. Shaft arrangements of single worm gear reducers. 
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fig. 6. Pinch rim drive can be home-built from aluminum 
or brass round stock. The spring should be made of spring 
wire measuring approximately 0.025 inches in diameter 
and wound in five to eight turns on a 3/16-inch diameter 
drill. 


gear variety. In both cases, the gears must be spring- 
loaded to eliminate backlash. Both systems can offer any 
reduction ratio but, for the same reduction ratio, paral¬ 
lel gear reducers tend to be bulkier. From an Amateur 
standpoint, the availability of parallel gear reducers is 
more limited, and new reducers tend to be expensive — 
i.e., in the range of $50 to $80. 

A specialized parallel gear reducer is an epicyclic drive, 
in which the outer (larger) gear is an "internal" gear. 
(This means that the teeth protrude inward, rather than 
outward, as on standard gears.) Its most popular form 
is the unit used in the National HRO series. The epicy¬ 
clic drive can be home-built or purchased from a 
manufacturer of precision gears for between $75 and 
$ 100 . 

One limitation of this system is its low reduction ratio, 
which seldom exceeds 15:1 for360degrees rotation. A 
wide variety of worm gear reducers with ratios in the 
range 20:1 to 100:1 is available on the surplus market; 
an entire set can be bought for just $10 or $15. Howev¬ 
er, because these units are quite old, the tuning mech¬ 
anism may show some wear and may have developed 
backlash. Furthermore, by today's standards, these 


mechanisms are generally heavy and bulky, and will re¬ 
quire mechanical adaptation if they're to be used in a 
modern project. 

Used extensively in industrial instrumentation and aer¬ 
ospace applications, new worm gear reducers are avail¬ 
able from several suppliers. Versions with ball bearings 
on both input and output shafts, housed in sealed, 
lubricated-for-life assemblies, offer a truly superb, "vel¬ 
vet" feeling (figs. 4A,4B). Made by Muffett, Ltd. (UK), 
they're distributed in the United States by Sterling In¬ 
struments of New Hyde Park, New York. The size most 
compatible with ham gear is No. 2, which is offered in 
reduction ratios up to 100:1, at about $75. 

Another interesting item is a double worm gear 
reducer, which consists of two reducers cascaded inside 
the same assembly, thus offering very high reduction ra¬ 
tios (up to 10,000:1) that maybe used for specialized ap¬ 
plications (fig. 5). On all worm gear reducers, because 
of their high reduction ratio, means must be provided to 
have end stops at both ends of the variable capacitor ex¬ 
cursion to avoid damage. 

Pinch-rim drives. In this method, a disc is mounted on 
the variable shaft and the tuning shaft pinches laterally 
the periphery of the disc with two spring-loaded discs 
of much smaller diameter. The system slips automati¬ 
cally at the variable end stops, providing a safety feature 
at both ends. It can be home-built with limited mechan¬ 
ical means, "turning" it on a hand drill fastened to a 
bench vise and making the main disc out of thin alumi¬ 
num sheet or plastic. (See fig. 6 and reference 2.) As in 
the case of the ball vernier, however, a limitation is the 
reduction ratio, which seldom exceeds 10:1 or 15:1 over 
a 360-degree rotation. 

This system is sometimes cascaded with a gear reduc¬ 
tion system that provides a clutching (slipping) action 
at both ends, resulting in "velvet" tuning. 

conclusion 

Early in the design of any communication gear, the 
homebuilder must decide on whether the tuning system 
will be of the variable L or C variety. While variable L is 
probably easier to build, the system is not as popular as 
it could be, mainly because even though the mechani¬ 
cal work required is limited, one can find a commercial 
vernier and variable capacitor rather easily these days. 
One word of caution: it's practically impossible to build 
a zero-backlash, high-frequency VFO with variable C un¬ 
less the capacitor shaft has bearings at both ends. Stan¬ 
dard trimmers or transmitting variable capacitors are 
bushing-mounted and generally show backlash in one 
of two ways. Either the rotor bushings are quite tight (to 
avoid the shaft fitting loosely in the bushing), with back¬ 
lash developing in the tuning system as the torque re¬ 
quired to rotate the shaft exceeds the rating of the 
reducer, or the rotor bushings aren't tight. In the latter 
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case, backlash develops within the variable capacitor it 
self because of the rotor's wobbling in and out of the sta¬ 
tor. I take it as a rule that for decent communications 
work to be performed, the variable capacitor must have 
bearings at both ends. 

references 

1 J Peroto. PY2PE 1C. A Solid Suite Permeability Timed VFOwith Digital Fru 
fluency Read out.'' CO. October 1970. page 18 

2. J. Perolo PY2PE1C, *'Poi table Short wave Receiver ' hum radio August 
198-1 page 67 

ham radio 


AVAILABLE NOW 


THE 1987 
ARRL HANDBOOK 
FOR THE 
RADIO AMATEUR 


Great gift idea for a ham friend or 
for yourself! 

The latest edition of the Ham's bible has been 
updated with plenty of exciting new projects, 
new theory and information chapters and the 
latest in state-of-the-art technology. Check 
out these new features: Passive LC filter 
design including standard value capacitor 
tables, overview of 23cm FM fast scan tv 
weather satellites basics, a complete revision 
of the radio frequencies and transmission 
section (chapter 22) and satellite communica¬ 
tions section (chapter 23). Some of the excit¬ 
ing new projects are: a new hf legal limit, all 
band amplifier using the 8877 tube, a dedi¬ 
cated CRT for Wefax image display and a new 
marker generator project for general use to 
name just a select few. Over 200 pages have 
been revised and updated. Great reference 
book that should be in every Ham's shack. 
Order your's today! Over 1100 pages 1986 

AR-HB87 Softbound S17.95 

(available early November) 

AR-BB87 Hardbound $26.95 

Invariable m Oocffm/KV) 

Please enclose S3.50 shipping & handling. 

ORDER YOURS NOW 


ham-. 

radio 


IdIO _ BOOKSTORE 

GREENVILLE, NH 03048 


The best in satellite programming! Featuring: ★All 
Scheduled Channels ★Weekly Updated Listings 

• Magazine Format ★Complete Movie Listing ★All 
Sports Specials ★Prime Time Highlights ★Specials 
Listing and ★Programming Updates! 

• Only $45.00 per year (52 weekly issues) 

• 2 Years $79.00 (104 weekly issues) 

• $1.00 for sample copy 


Visa “ and MasterCard" accepted (subscrip¬ 
tion orders only). All prices in US funds. Write 
for foreign rates. 

Send this ad along with your order to: 

STV R /OnSat ? 

P.O. Box 2384—Dept. HR • Shelby, NC 28151-2384 

SUBSCRIPTION CALLS ONLY 
TOLL FREE 1-800-438-2020 


A SATELLITE 


SYSTEM,THEN 
YOU REALLY 


RECEIVE 
THIS LCD 
CALENDAR 
CLOCK FREE 
with YOUR 
SUBSCRIPT! >i 


WHAT’S REALLY 


HAPPENING 


IN HOME 


SATELLITE 


TV? 

THE HOME 
SATELLITE 
TELEVISION 
MAGAZINE 


A monthly of 100-plus pages—has everything you 
need to know about where to find equipment, how to 
install it, system performance, legal viewpoints, and in¬ 
dustry insights! With your subscription to STV * you will 
receive a FREE LCD Calendar/Clock. 


• Only $19.95 per year (12 monthly issues) 

• $1.00 for sample copy 


34 G3 November 1986 


^ 130 







1986 GIFTS AT 1985 PRICES 
Please enter my one year gift/renewal 
subscription(s) to Ham Radio Magazine as follows: 

First Gift (or renewal) S19.95 Save S3 


Two or more gifts (or renewals) $16.95 ea. Save S6 


CO 

CO 

11 1 


Name 




Add'ess 1 



City 


State Zip 

to 


new 


renewal 

to 


Name 


Can 

to 


Address I 

UJ 


City 


State I 

5 

CO 


new 


'pnewa I 




to 


Name C a 

to 


Access 



UJ 

§ 

to 

Cty 


State Zip 


new 


renew** 1 


□ Start or Renew my own HR subscription 

□ Enclosed is a check or money order tor $ tor 

subscriptions (use separate envelope) 

□ VISA MasterCard 


Acct * 
My Name 
Address 
City 


Expires 


Bill me later 


State 

Prices U S only 


Zip 





Greenville. NH 03048-9986 








The perfect 1986 
Holiday Gift 
at 1985 Prices 


One Year/12 issues 


19 


95 

SAVE 
OVER 10% 


FOR ONE GIFT SUBSCRIPTION 
OR RENEWAL 


OR 


16 


95 

SAVE 

25% 


FOR TWO OR MORE GIFT SUBSCRIPTIONS OR EXTENSIONS 
INCLUDING YOUR OWN 

A gift card will be sent if your order is received before December 15, 1986 



Giving Ham Radio is both fun and thoughtful. 


And at the receiving end of a Ham Radio gift subscrip¬ 
tion, it's remembered all year long as a token of your 
friendship. 

We have a super busy year planned for 1987, just 
take a look at a sampling of what your special 
Amateur friend(s) will see in their 12 big gift issues 
next year: The very latest in state-of the-art projects 
and technical discussions, our Annual Antenna issue 



in May and our Receiver issue in November, com¬ 
puters, monthly columns by Orr, Stonehocker, 
Schroeder, Carr, Reisert, and Guerri plus much, 
much more. 

There's no time like the present to give the gift of HAM 
RADIO Magazine to that "hard to buy for" ham 
friend. While you're at it, why not treat yourself to 
another year of HR and save! 


ham' 

radio 

magazine 

Greenville, NH 03048 

Prices US only 


CALL TOLL FREE 

800 - 341-1522 

M-F 8-9 EST • SAT 9-5 EST 

DATATEL 


ORDERS ONLY 
ALL OTHER CALLS 

603-878-1441 8-4:30 EST 




Achieve better noise floor 
and “crunch-proof” performance 


upgrading the Ten-Tec Argosy 


This article proves two things: first, that outstanding 
results can be obtained by choosing inexpensive, well 
designed equipment and second, that there's still room 
for hams to make worthwhile improvements to their 
transceivers. Owners of the original Ten-Tec Argosy 
who'd like to hear weak signals in the presence of power 
ful adjacent signals without "popping" and intermodu¬ 
lation distortion may find it especially useful. 

With several thousand in operation around the world, 
the Argosy is particularly attractive for the CW QRP 
operator. It can also serve as a low-cost base station 
transceiver which can drive a high gain linear amplifier 
to 1000 watts output on most bands. 

Although my Argosy was a good performer in many 
respects, I decided that it could be improved. For exam 
pie, with DX propagation only marginal (given the cur 
rent sunspot cycle), its noise floor was so high that DX 
signals of S3 (approximately 0.8 /iV rms in a 50-ohm sys 
tern) and below were obscured. In addition, the receiver 
desensitized 100 kHz away from a signal generated by 
a station located no more than a mile from my QTH. 

The modifications described here will improve the 
noise floor, compression point, intercept point, and 
AGC characteristics of the Argosy receiver, as well as 
the transmitted characteristics of its SSB signal. They 
will also add digital versatility to the unit by replacing the 
analog dial with a precise four-digit display capable of 
reading the transceiver's frequency with an accuracy of 
• 10 Hz. 

Critical listening and laboratory tests comparing a 
modified Argosy with an unmodified one have shown 


that these modifications result in significant improve¬ 
ment (fig. 1). The test results (table 1) show clear im 
provement in the areas of minimum discernible signal 
(MDS); two-tone, spurious free dynamic range (SFDF0; 
and blocking dynamic range at only 5 kHz from the in 
terfering signal, with the latter showing an impressive 
30-dB improvement over the unmodified Argosy. After 
the modification, on-the-air tests allowed copy of weak 
CWDX stations of S3andbelowascloseas2.5 kHz from 
WB0NHD, less than a mile from my QTH and running 
a full kilowatt with his antenna pointed in my direction! 



I fig, 1. Laboratory setup used tor testing the dynamic range of 
the two Argosys. The tests were performed with two tones at 
14 020 and 14 040 MHr. Third order product was recorded at 
14 060 with the help of a true RMS voltmeter. 

By Cornell Drentea, WB3JZO, 7140 Colorado 
Avenue North, Minneapolis, Minnesota 55429. 
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fig. 2. Replacing C34on the IF/AF board improves the minimum 
discernible signal (MDS) of the receiver. See text. 


While some of these changes were communicated to 
the manufacturer and reportedly incorporated in the 
production of the recently-released Digital Argosy, own¬ 
ers of this unit may wish to perform those modifications 
not implemented by the manufacturer. 

The changes described in this article are within the 
reach of any technically inclined Amateur and can be im¬ 
plemented totally or partially as desired. However, I 
recommend that you have a good understanding of how 
the Argosy works before proceeding with the modifica¬ 
tions. I've tried to describe the modifications in sufficient 
detail here; because of limited time, neither Ten- Tec nor 
I will be able to provide additional information. For a bet¬ 
ter understanding of this article, it would be wise to read 
the owner's manual as carefully as possible. 

improving the noise floor 

As previously stated, one of the most annoying prob¬ 
lems associated with my Argosy's receiver performance 
was its high noise floor that obscured weak stations. 
While this was not apparent on strong signals, the hiss 
greatly reduced the overall intelligibility of many CW and 
SSB signals. 

Several calls and a face-to-face discussion at the Day 
ton Hamvention with Ten-Tec engineers offered some 
possible solutions. After several unsuccessful trials, I 
proceeded on my own to find out what was wrong with 
the receiver. A few hours of analysis and careful isola¬ 
tion of stages revealed, much to my surprise, that the 
problem was caused by a design glitch in a totally differ 
ent area of the receiver. The audio low pass filter (R47, 
C34 following the product detector, Q3, which islocat 
ed on the i-f / af board 80785) had a corner frequency of 
3.28 kHz, which would have been a good choice if at¬ 
tenuation were steep beyond this point. However, this 
was only a simple first order low pass filter with an at¬ 
tenuation slope of 6 dB per octave, which was incapa¬ 
ble of preventing BFO noise sidebands of up to 101< Hz 
from spilling into the high gain audio amplifier of the re 
ceiver after being mixed down to audio frequencies in 
the product detector. This, in turn, superimposed an an 


Table 1: Comparative dynamic 

range tests between an 

unmodified and a modified Argosy were performed un 
der laboratory conditions. Tests were performed in the 

14 MHz CW band with all crystal and audio filters "in", 
and the noise blanker out of the circuit. 

Spec 

Unmodified 

Modified 

MDS 

126 dBm 

138 dBm 

Blocking dynamic 
range, 5 kHz 
from the interfer 



ing carrier 

103 dB 

133 dB 

Spurious free dy 
namic range 
(SFDR) two 
lone, third order 

20 kHz spacing 

80 dB 

98.5 dB 


noying hiss over all the received signals and obscured 
signals below S3. Once the problem was found, the fix 
was simple. Changing C34 from 0.01 to 0.1 started the 
corner frequency of the low pass filter at 338 Hz, allow 
ing enough roll-off beyond 3 kHz, cancelling the annoy¬ 
ing noise and making a dramatic improvement in the 
signal-to-noise performance of the receiver. Although 
one might suspect that the 6 dB roll-off of the new fil¬ 
ter with a corner frequency of only 338 Hz might affect 
the overall audio response of the receiver, this was not 
the case. The audio frequency response measurements 
performed after the modification was made showed a 
flat response over the entire audio range of interest <600 
Hz to 2800 Hz). 

This was due to compensation in the audio gain of the 
receiver inherent in the original design. With the prob 
lem fixed, the rig worked so well that I decided to share 
the information with Ten-Tec, whose engineers quick 
ly calculated the new corner frequency, tested the 
change, and concluded that it made a "radical'' differ 
ence in the noise floor performance of the receiver. 

Figure 2shows the location of C34 in the transceiver. 
While it's not necessary to completely remove this ca¬ 
pacitor lone can parallel the new capacitor on top of the 
board), doing so involves simply removing the board 
just unplug all connectors, remove all metal screws, and 
replace C34 with a 0.1 ;iF ceramic capacitor rated at a 
voltage greater than 25 volts. Slide the board back into 
place. This modification should take no more than 10 
minutes. (Be careful to plug connectors back exactly 
where they belong.) 

Even better performance can be obtained by totally 
replacing the RC network with a second-order filter with 
a cutoff frequency of 3 kHz. This involves the use of a 
high-Q, 470-mH inductor as shown in fig. 3. In this 
modification, the source resistor (4.7 k) has been 
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fig. 3 Further improvement of the minimum discernible 
signal (MDSI can be obtained by replacing the first order 
RC low pass filter (R47. C34I with a second order high Q 
inductor type filter with a cutoff frequency of 3 kHr. The 
470 mH ferrite inductor is available from the author 


replaced with a 10 k resistor, which was necessary for 
symmetrical C values in the legs of the filter, as well as 
to make use of the entire range of the volume control. 

reducing ac hum 

Although the receiver was now very quiet, it was im¬ 
mediately apparent that the next problem was a 120 Hz 
hum previously obscured by the noise floor. This hum 
was caused by the ac switch and power line located in 
the immediate vicinity of the high gain audio stages, un¬ 
shielded audio cables, and front panel controls, all act 
ing as audiq pickups for the induced ac field. 

I decided that the perfect solution eliminating the 
power switch at this location would not only solve this 
problem but also allow another modification: the inser¬ 
tion of an rf/af gain, dual potentiometer, which will be 
described later in this article. Good results can be ob¬ 
tained by shielding both the power line and the sensitive 
cables as shown in fig. 4 Copper foil is recommended; 
however, aluminum foil should also work. Make sure 
that the shield is grounded at several points to avoid 
ground loops. 

improving dynamic range 

Two additional modifications were effective in in 
creasing the Argosy’s dynamic range. While they are 
specifically intended to improve the intercept point of the 
receiver, they also improve MDS performance. 

The first modification consists of replacing the present 
mixer diode set (D12, D13, D14,andD15* on the rf/mix- 



fig. 4 Shielding the power line and sensitive cables in the high 
gain af section of the Argosy will provide further signal to noise 
improvements in the receiver IAI Bottom view of chassis. (B) 
Expanded view of cable assemblies. 

er board 80784) with a new set of matched high-voltage 
Schottky barrier diodes. The part chosen for this appli¬ 
cation was the Hewlett Packard 5082 2800. The 2800 
uses a "guard ring" design, making it ideally suited for 
handling high level signals. 

The second modification consists of changing the rf 
switch diodes (D10 and D11) on the same board to high - 

’ham radio style customarily identifies diodes as "CR To 
avoid confusion, however, the "D" nomenclature is used here 
when referring to Argosy components. 

Ed 


40 C3 November 1986 







current PIN diodes designed especially for rf switches 
and attenuators such as the H P 5082 3081. Abou 1 75 m A 
of bias current should be provided to these two diodes 
for a positive rf turn-on. This is accomplished by replac¬ 
ing the 470-ohm resistor at R4 with a 220 ohm half-watt 
resistor. Although the3081 can use more current for bet¬ 
ter rf switching, this is not recommended in order to pro¬ 
tect the drive transistors located on the Control Board 
80781. This modification is not recommended for appli 
cations requiring thrifty battery use for example, in 
portable QRP operation. However, it does further im 
prove the dynamic range of the receiver. 

To implement these changes, remove all connectors 
and metal screws carefully and slide the rf / mixer board 
out. Remove the old diodes with the help of "Solder 
Wik" or a similar product and replace them with the new 
parts, following the diode polarity already marked on the 
board (the band is the cathode). Reinstall the board, 
making sure that all metal screws and connectors are 
back in their proper places. Readjust mixer balance trim 
mer C2 for minimum received product at 21.320 MHz, 
as outlined in the manufacturer's manual (pages 3 7). 
The receiver will now be very quiet and signals will stand 
out against the background without being disturbed by 
powerful adjacent stations. The AGC will also be favora 
bly affected since less intermodulation distortion will be 
present in the i-f passband. Remarkable results have 
been realized by replacing the original four pole i-f filter 
with a better filter, but some problems will occur if you 
try to use standard 9.000-MHz filters. 



C,.C ? . C, 

sellings wilh new 
BFO Irequencies 


fig 6 New trimmer settings required for the SSB generator 
Board 89789 when using the recommended 9 000 MHz filters 

using standard 9.000 MHz i-f filters 

The Argosy came equipped with a four-pole, 2.4 kHz 
wide filter which drew some unfavorable audio reports 
in SSB. In addition, a "wide" transmitted signal was 
reported on some crowded bands. 

A similar problem noted in the receive mode contribut 
ed to adjacent signals getting into the i f passband and 
consequently activating the AGC. While it's possible to 
buy optional filters from the manufacturer, this was be- 
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yond my financial means at the time. I tried some new 
9.000-MHz filters with the proper impedance but found 
they produced unfavorable results for no apparent rea¬ 
son. A careful analysis of the design showed that the 
manufacturer's choice of i-f center frequency was 
9.0015 MHz instead of the more popular 9.000-MHz ap¬ 
proach (this isn't readily apparent from either the man¬ 
ual or the part numbers marked on the filters as used in 
the transceiver). Because9.0015-MHz filters were not 
available to me, some ingenuity was required in order to 
use the more standard 9.000-MHz filters. 

In order to use these filters with the Argosy it was 
necessary to change the frequency of the B^O crystal 
and adjust three trimmer capacitors on the SSB Gener¬ 
ator Board 80780 for slightly different frequencies. 

Let's analyze the way the BFO works from fig. 5A. In 
order to use the 9.0015 center frequency filter, the Ar¬ 
gosy designers chose B FO frequencies of 9.000 MHz for 
"SB-Normal" and 9.003 MHz for "SB-Reverse." These 
parameters are set by frequency-pulling a crystal oscil¬ 
lator via the triple trimmer setup on the SSB generator 
board according to a procedure outlined in the owner's 
manual. 

To use 9.000-MHz filters, I replaced the BFO crystal 
with an 8.9985-MHz crystal (a KVG XF-901) and 
proceeded to recalibrate the three trimmer capacitors ac¬ 
cording to the Carrier Oscillator Alignment Procedure 
explained in the manual and by using the new 
parameters shown in f ig. 5B . The new numbers allowed 
for an audio passband of 600 Hz to 2800 Hz (center fre¬ 
quency, fc, is 1700 Hz) when using the filters recom¬ 
mended in this article (see table 2). The 1700-Hz center 
frequency was selected over the more conventional 
1500-Hz unit after a series of intelligibility tests. Many ex¬ 
cellent reports were received after the modification. 

This audio range lends itself easily to the 750-Hz off¬ 
set required for the CW mode. The recommended 9.000- 
MHz filters exhibit superior shape factors over the orig¬ 
inal four-pole filter (See table 2). Figure 6 shows the ap¬ 
proximate position of Cl, C2, and C3 trimmer capacitors 
necessary for this modification as implemented in my 
transceiver. 

A set of two 9.000-MHz filters can be cascaded (one 
replacing the four-pole filter on the rf / mixer board 80784 
and the other at the optional location of the i-f/af board 
80785) with exceptional results in receive or transmit. 
The combination is the equivalent of a 2.2-kHz wide, 
12-pole filter with a shape factor of better than 1.6:1 in 
the receive mode (only one filter is used in transmit). 
When combined with the previous changes, this modifi¬ 
cation produced superlative performance which includ¬ 
ed improved AGC response in all modes and improved 
small signal performance in the presence of strong 
signals. 

To make the change, construct the filter connectors 
by cutting two2.4x 1.0-inch pieces of unclad PC board 


Table 2: Specifications of the 9.000-MHz filter used in 
the modification. 

Center frequency 
Bandwidth at 6 dB 

9.000 MHz 

points 

2.20 kHz 

Shape factor, 60-6 dB 

1.8 

Source impedance 

500 ohms 

Load impedance 

500 ohms 

Number of poles 

6 crystal poles; 

3 LC poles 

Insertion loss 

Less than 6 dB 

USB BFO setting 

8998.3 kHz 
(or 8998.5) 

LSB BFO setting 

T 

9001.7 kHz 
(or 9001.5) 

rh 



material. Drill four holes to fit four 0.040-inch diameter 
connector pins snugly. (These pins can be made of dis¬ 
carded TO-5 transistor leads.) The connector pattern 
can be copied directly from the transceiver PC board lay¬ 
out with a piece of paper and a pencil, using the pencil 
to punch the existing connector holes and transferring 
the information to the new PC boards. Drill additional 
holes for installing the filter assembly on the PC board 
as required. Then secure the four connecting pins in 
place at the proper height with blobs of solder on each 
side of the board, following the dimensions from the 
original filter assembly. Connect the inputs, outputs, 
and the grounds of the filters in the same manner as in 
the original filter. It's important to realize that the cas¬ 
caded filter on the i-f/af board 80785 will require two dc 
blocking capacitors if you're using the suggested filters 
(0.01 fiF will do) at the input and output ports because 
of the diode switching involved there. 

After installing the filters and the new BFO crystal, 
perform the manufacturer's carrier oscillator alignment 
on the SSB generator board 80780 by using 8.9983 MHz 
for "SB-Normal" and 9.0017 for the "SB-Reverse" posi¬ 
tions. Use fig. 6 as a guide to begin the setup and fine 
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fig. 7. Wiring a dual concentric 10 k potentiometer for rf and 
af gain controls in the Argosy. The introduction of the rf 
gain allows control over the AGC when copying weak sta 
tions in the presence of strong ones. This modification 
completely eliminates the popping phenomenon. 


tuning of the three capacitors until no error results from 
the interactive effect (this modification requires a full un¬ 
derstanding of how the Argosy B FO works). Adjust the 
CW offset in step 10 of the procedure to 750 Hz above 
the "SB Normal" as required. Although the procedure 
outlined in the owner's manual is a bit confusing at first 
because of the interaction between the three capacitors, 
using a digital counter and a scope should make things 
easier. No matter how well the settings are performed, 
the BFO frequency will change value slightly over time 
because of environmental impact on the trimmer capa 
citors. Variations of plus or minus several tens of Hz are 
not unusual for this BFO. These variations can introduce 
some coloration when you're switching sidebands in 
either the transmit or receive modes. 

To check whether the transceiver needs realignment, 
follow this procedure. With the receiver on and the an 
tenna disconnected, listen for the "hiss" pitch charac 
teristic in SB N. If thingsare "equal" (which they should 
be), the same pitch characteristic should be heard when 
switching from SB N to SB R. A final test for a differ 
ent kind of coloration (called SSB brilliance ) should be 
performed in the transmit mode with the rf output fed 
to a dummy load and a microphone connected to the 
transceiver. To verify that your SSB signal sounds 
"alive" on the air, use another receiver equipped with 
a pair of headphones to listen to your own signal. To 
avoid overload of the receiver, perform the test in the 
5-watt QRP transmitter position. If the signal sounds 
mushy, realign transformer T 1 (the big can) located on 
the same SSB generator board while pronouncing 
words containing the letters "S" and "Z" into the 
microphone. 



fig. 8, The Argosy frequency can be read to t 10 Hz (short term 
stability of the rig is fully compatible with this feature) by push 
ing in the "CAL ' or "DISP" button on the front panel red win¬ 
dows. An additional decimal point will light up in the display 
(see lower view) indicating that the number has shifted to the 
left. 


Using the plastic tool provided with the transceiver, 
slightly vary the position of the T 1 core until these let 
ters are heard clearly in the monitoring receiver (the core 
should be at the bottom of its travel). Repeat this test in 
the opposite sideband until everything sounds as lifelike 
as possible. Because the transformer has been adjust 
edatthe factory, this adjustment should be minor. If it 
hasn't been properly set, this can make a major differ 
ence in intelligibility of your SSB signals at the other end. 
(It has no effect on the receiver itself.) Last, but not least, 
make sure that carrier balance adjustment, R1, is set for 
minimum carrier leakage as pointed out in the procedure 
described in the manual. 

improving audio AGC characteristics 

One of my biggest complaints was the popping 
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characteristic of the Argosy’s audio AGC. While most 
of the modifications presented so far improve to a great 
degree the AGC's reaction to unwanted out of-band sig 
nalsand in band background noise, a simple additional 
modification will virtually eliminate popping. This 
change consists of replacing C12 on the i-f/af board 
80785 with a 22 /iF, 35 VDC tantalum capacitor, which 
exhibitsa favorable charging curve that cancels out the 
annoying "pop,” at the same time providing a more 
suitable response time for the AGC. With this capacitor 
in place, the attack and release times were measured at 
20 milliseconds and 2 seconds, respectively. This con 
stitutes an almost perfect compromise between CW and 
SSB. (This modification can be incorporated when the 
other changes are being made to the same board. I 

When installing the tantalum capacitor, be sure to ob 
serve polarity. After this change, popping was almost 
completely eliminated with only a hint of it left on signals 
exceeding 40 dB over S9 in level, and with all filters (in 
eluding narrow af) inserted. In order to completely elim 
inate the popping, the addition of the rf gain control is 
required. 

rf gain control 

Although the original Argosy didn't include an rf gain 
control, adding one can further improve the perfor 
mance and versatility of the rig when attempting to copy 
weak signals in the presence of strong ones. An addi 
tional improvement is the complete elimination of pop 
ping. (This simple matter is explained in Ten Tec’s 
technical note TN2-525.1 The modification consists of 
replacing the single potentiometer used for the audio 
gain with a dual concentric 10 k potentiometer. To in 
stall the new control, the front panel and the old control 
were removed. I soldered the wires from the old af con¬ 
trol in the same locations on the front section of the new 
dual potentiometer by also inserting a 2.2 k carbon resis 
tor in the center leg (the Argosy has so much gain that 
only about a third of the old potentiometer range was 
usable before). Then I connected the rear section as 
shown in fig. 7. 

This change eliminated the switch function of the af 
Power control. (This can be a good move because you 
won't need to worry about induced hum into the af sec¬ 
tions any more.) The rig may be switched either from the 
front panel of the power supply or by a miniature switch 
added to the back panel. If desired, an AGC on off 
switch can also be installed by breaking the connection 
between D9 and Q5 on the i-f/af board 80785 and wir 
ing in another miniature switch. I chose not to implement 
this modification permanently because it wouldn't add 
anything to the performance. 

Because concentric knobs weren't available, they 
were fabricated. The af knob was made by cutting off 
the top of a regular knob with a diameter of 0.8 inch. Ad 



fig. 9 Installation of the digital counter in the Argosy and inter 
connections with the NSN 784 displays. Also shown is how the 
red window is secured to the front panel of the Argosy with 
epoxy through the dial opening. 

ditional filing brought the set screw within immediate 
proximity; little shaft length was available because of the 
spacer effect of the front panel. The rf knob was fabri 
cated from a smaller diameter knob with the 0.25-inch 
hole filled with epoxy and redrilled for the inner shaft, 
which measured 0.125 inch in diameter. The entire 
modification took half an hour to complete. 

PTO frequency stability 

Another annoying problem related to the Argosy's 
performance was the frequency instability of the PTO, 
which caused small, sudden jumps of a few tens of hertz 
in the received or transmitted signals. This phenomenon 
seemed to be intermittent and showed up at random 
times with no apparent remedy. The problem, confirmed 
by other Argosy owners, may be present in similar rigs. 

While the problem appeared mechanical at first, I con 
eluded that it was caused by an intrinsic characteristic 
of a part in the design of the PTO. I was happy to find that 
Ten Tec offers on an exchange basis and for a reason 
able fee of $25 — a new PTO that doesn't exhibit the 
problem. When a new PTO was obtained and installed, 
the problem disappeared once and for all. 

The installation requires the removal of several wires 
and PC boards, but shouldn't take more than 15 minutes 
to complete. The performance of the new PTO is well 
worth the investment and allows the use of a precision 
digital counter which displays the transceiver’s frequen 
cy with a resolution of 10 Hz, a considerable improve 
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Put More Punch 

in Your Packet 


Outstanding mechanical design 
makes the IsoPole the only logical 
choice for a VHF base station, 
especially for Packet operation. All 
Isopole antennas yield the maximum 
gain attainable for their respective 
lengths and a maximum signal on the 
horizon. Exceptional decoupling from 
the feed line results in simple tuning 
and a significant reduction in TVI 
potential. The IsoPole antennas are 
all impedance matched in the factory 
so that no field tuning is required. The 
IsoPoles have the broadest frequency 
coverage of any comparable VHF 
base station antenna. This means no 
loss of power output from one end of 
the band to the other, when used with 
SWR protected solid state 
tranceivers. Typical SWR is 1.4 to 1 or 
better across the entire band. 

A standard 50 Ohm SO-239 connec¬ 
tor is recessed within the base sleeve 
(fully weather protected). With the 
IsoPole you will not experience ag¬ 
gravating deviation in SWR with 
changes in weather. The impedance 
matching network is weather sealed 
and designed for maximum legal 
power. The aerodynamic cones are 
the only appreciable wind load and 
are attached directly to the support (a 
standard TV mast which is not sup¬ 
plied). 


IsoPole Specifications 



High Performance Hand-Held Anten¬ 
na — The Hot Rod 

The Hot Rod antenna can be ex¬ 
pected to make the same improve¬ 
ment to hand-held communications 
that the IsoPole antennas have made 
to base station operation. Achieve 1 or 
2 db gain over ANY 5/8 wave two 
meter telescopic antenna. The factory 
tuned HR-1 is 20% shorter, lighter and 
places far less stress on your hand¬ 
held connector and case. It will easily 
handle over 25 watts of power, making 
it an excellent emergency base or 
mobile antenna. In the collapsed posi¬ 
tion, the Hot Rod antenna will perform 
like a helical quarter wave. Three Hot 
Rods are available; HR-1 1/2 wave 2M 
Ant., HR-2 for 220 Mhz, and HR-4 for 
440 Mhz. Amateur Net Price on all Hot 
Rods is $19.95. 

For either base station or hand-held 
operation AEA has the perfect 
VHF/UHF antenna. Put more punch in 
your Packet station with an AEA 
IsoPole or Hot Rod antenna. To order 
your new antenna contact your 
favorite Amateur Radio Distributor. 
For more information contact Advanc¬ 
ed Electronic Applications, P.O. Box 
C-2160, Lynnwood, WA 98036, or call 
206-775-7373. 


Model 

Freq. Coverage (Mhz) 

2.1 VSWR bandwidth 
Power Rating 
Gain** 

Radiating Element Length 
Amateur Net Price 


144 

135-160 

>12Mhz @ 146Mhz 
1 kw 
3 dbd 

125.5" (3.2m) 
$49.95 


220 

210-230 

)15Mhz @ 220Mhz 
1 kw 
3 dbd 

79.25" (2m) 

$49.95 


440 

415-465 

>22Mhz @ 435Mhz 
1 kw 
3 dbd 
46" (1.2m) 

$69.95 


* *dbd — db gain over a dipole in free space 


Prices and Specifications subject to change without notice or obligation. 

E Brings you the 
HEH Breakthrough! 



PERFORMANCE 
AND VALUE 

WITHOUT COMPROMISE 


KRP-5000 
REPEATER 


Word is spreading fast- 

"Nothing matches the KRP-5000 ^ - — 

for total performance and value. Not GE, not even Motorola." 


RF performance really counts 
in tough repeater environ¬ 
ments. so the KRP-5000 
receiver gives you 7 helical 
resonators. 12-poles of IF 
filtering, and a precise 
Schmitt trigger squelch with 
automatic threshold switch¬ 
ing. The transmitter gives 
you clean TMOS FET power. 



KRP-5000 Repeater shown 
Vwith PA-100 Amplifier 


Enjoy high performance opera¬ 
tion with: remote programmabil¬ 
ity, sequential tone paging, 
autopatch, reverse autopatch, 
200-number autodial, remote 
squelch setting, status inputs, 
control outputs, and field- 
programmable Morse messages. 

Call or write for the full 
performance story ... and 
the super value price! 

Micro Control Specialties 

23 Elm Park. Groveland. MA 01834 
(617) 372-3442 


The first choice in 

Transmitters - Receivers 
Repeaters 

Repeater Controllers 
Power Amplifiers 
Voice Mail Systems 
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ment over the ±2-kHz calibration provided by the 
Argosy's analog dial. 

high-resolution digital display 

The static digital display design in the modified Argosy 
uses three ICs and does away with the multiplexer noise 
so familiar to other designs. It allows the use of the front 
panel push button previously used to turn on the calibra¬ 
tor to further increase the resolution of the displayed fre¬ 
quency to 10 Hz, a feature I found extremely helpful. 

The top-notch performance of the modified Argosy 
was finally complemented by the installation of a static 
(non-multiplexed) four-digit counter which displays the 
frequency of operation by reading the premixed PTO/- 
crystal oscillator's frequency. Reading the premixed in¬ 
jection presents the advantage of accounting for all pos¬ 
sible shifts created in the crystal oscillators, which would 
have to be accounted for mathematically if reading only 
the PTO frequency. On the other hand, such a counter 
must be capable of operating at frequencies better than 
20 MHz (asopposed to 5.5 MHz) if measuring the PTO. 
In addition, by wiring the calibrator push button from the 
front panel as shown, the four-digit numbers can be 
shifted to the left, allowing for 10-Hz resolution (an ad¬ 
ditional decimal point lights up to indicate that the mag¬ 
nifying feature is turned on). See fig. 8. 

The design of the display was inspired by Intersil ap¬ 
plication notes. I had initially hoped that an LCD display 
would fit under the Argosy's front panel, but this was im¬ 
possible because of the rather small dimension between 
the top of the bezel and the display opening. In addition, 
the 16-kHz back plane oscillator called for in this design 
was out of the question because of rf noise. The result¬ 
ing design uses a static seven-segment LED design 
based on the ICM7225 LSIC from the same 
manufacturer. 

While many seven-segment LED displays were avail¬ 
able, I chose the National NSN 784 common anode dis¬ 
play because of depth restrictions between the front 
panel and the sub-panel. The 784 is built without pins 
and space-consuming extruded parts. Its design is ba¬ 
sically a square PC board — with the LEDs fused into the 
surface of the board, allowing for minimal depth — 
which fits snugly between the two panels. With this ap¬ 
proach, the flat cable used to connect the display with 
the small digital board located in the transceiver fits nice¬ 
ly through the narrow window previously used for the 
analog dial as shown in fig. 9. 

After this wiring was completed, the socket pins from 
the signal-conditioning 1C 74HC4049 and from the con¬ 
troller/oscillator 1C ICM7207 were shortened for better 
frequency response. If not short enough, pins on the 
74HC4049 socket will limit the frequency response of the 
counter on the higher bands. Asa matter of choice, the 
front panel switch (CAL) can be used either for turning 


on the display or for the magnifying feature. Both 
choices are shown in the schematic diagram in fig. 10. 
Only one function is possible without the addition of a 
separate switch. 

The rf injection signal is fed to the conditioning 1C 
74HC4049 via a coaxial cable and a 100-pF capacitor 
from connector 31 located on the rf / mixer board 80784. 
When soldering at the connector, make sure not to 
ground the shield of the coaxial at this point or you'll de¬ 
feat the turn-on function of the front-panel switch. 

Adjusting the display is easy when using a high- 
resolution counter connected to the same pin on con¬ 
nector 31. Adjust the trimmer capacitor on the ICM7207 
for an equal frequency readout between the counters, 
which should both be set in a high resolution mode. If 
a counter isn't available, reasonable results can be ob¬ 
tained by tuning to WWV. This counter will read only the 
center frequency of a station as offset by the B FO modifi¬ 
cations performed earlier. If you're using the recom¬ 
mended settings, you'll have to add 1.7 kHz in lower 
sideband and subtract 1.7 kHz in upper sideband. Be¬ 
cause no preset lines are available in this simple design. 
A feature activated from the band switch can tell the user 
when to add or subtract the offset number by lighting 
up either a plus sign or a minus sign inside the last digit 
of the display. This was accomplished by cutting a pad 
and installing a diode in its place instead on the SID 
switch from board 80787 as shown in figs. 11A, B,and 
C. 

Installation of the digital display in the Argosy pro¬ 
ceeds as follows. Obtain two NSN 784 dual displays and 
grind off the rivets holding the windows to the back of 
the PC boards. Carefully remove the windows and plas¬ 
tic inserts so as not to touch the fused LEDs on board, 
now visible to the eye. Deposit a few drops of "Super 
Glue" or equivalent on the board in areas outside the 
segments and LED locations and key back the plastic in¬ 
sert without the window. Squeeze the assembly to¬ 
gether until the two parts become a single assembly. 
This will prevent possible damage to the LEDs. Repeat 
the operation for the second display. Then solder a 
16-wire flat cable to each of the boards as shown in fig. 
10. Remove the front panel from the Argosy and remove 
the existing red window as well as all mechanical cables 
and fixtures associated with the analog display. File out 
the square opening in the front panel to accommodate 
the two new windows. Fit the two square windows 
snugly in the opening until they're flush with the outside 
surface of the front panel. Then deposit a small amount 
of epoxy around the perimeter of the two squares inside 
the front panel. In the process, make sure that the two 
windows are flush with the outside of the front panel; 
this is accomplished by laying the entire assembly on a 
flat surface. Only a small amount of epoxy should be 
deposited so that the PC board LED assemblies can fit 
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fig. 11 (A) Diagram of a sideband correction indicator 
(see text). (B) Implementation of the sideband correc 
tion mechanism on board 80787 requires cutting a pad 
and installing a simple silicon diode (1N914) in its place 
(Cl Removing Board 80787 from the transceiver requires 
the removal of the bandswitch shaft through the back. 


back in their rivets when the job is complete. No epoxy 
should be allowed in the area under the top of the front 
panel because the cover must be free to slide back un 
der the bezel. 

To complete the job, wrap electrical tape around the 
metal cutout to prevent possible grounding. Place a 
weight on top of the front panel assembly and allow it 
to cure overnight. When curing is complete, reinstall the 
Argosy's front panel by pulling out the ALC indicator di 
ode assembly and plugging it properly into the red LED 
from the front panel. Then carefully insert the two seven 
segment LED boards in their keys, which are now at 
tached to the front panel. Make sure that the translucent 
plastic diffuser squares are sandwiched between the red 
windows and the PC assemblies. Then pull things to 
gether until the digits are visible through the front win 
dows. Push back the entire front panel assembly until 
the ALC LED fits back in its hole and screws can be at 
tached. The flat cables can now be bent and properly 
wired to the digital board. To complete the job, make a 
0.25 inch deep cutout in the top cover for the entire 
length of the display in order to prevent possible shorts. 
Asan additional precaution, place electrical tape along 
the cutout. 

conclusions 

The modified Argosy (fig. 12) has been in operation 
for several months. Its performance has been a pleas¬ 
ure and well worth the efforts described in this article. 
Other possibilities exist for modifying the Argosy to in 






r zmtr 

band shaft 
to remove 
board 80787 

crease its versatility. These include adding a separate 
PTO with memories; an rf splitter in the receiver input 
to allow for a separate receiver to be used in conjunction 
with the transceiver (this can be done by breaking the 
coaxial cable from connector 32 and introducing a Mini 
Circuits PSC2-1 rf splitter in the circuit with one of the 
outputs wired to one of the empty RCA connectors in 
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Table 3. Parts available from (A) suppliers and IBI 
author. 

(A) Parts available trom suppliers. 

6 5536 MHz crystal, available from JAN CRYSTALS, P.0. 
Box 06017, Fort Myers. Florida 33906 6017 ($7.50 plus 
shipping). 

XF 901 crystal, available from Spectrum International. P.0 
Box 1084, Concord, Massachusetts 01742 ($6 25 plus 
shipping) 

ICM7207 (don't order the "A" model), available from Ad 
vanced Computer Products. P.0 Box 17329. Irvine, Califot 
nia 92712 7329 ($7.50 plus shipping). 

ICM7225 LSIC, available from Intersil authorized distributors 
nationwide (e g.. Arrow Electronics. Hamilton Avnet. Schwe 
ber Electronics, $12.50 plus shipping). 

74HC4049, High speed CMOS. 16 pin hex/buffer, convert 
or (inverting), available from JAMECO Electronics. 1355 
Shoreway Road, Belmont, California 94002. Digi Key, P.O. 
Box 677, Thief River Falls, Minnesota 56701 9988 ($2 50 plus 
shipping). 

IB) While quantities last, the following hard to laid parts are 
available trom the author 


Hewlett Packard 5082 2800, set of four matched high voltage 
Schottky diodes ($15.50 plus $1.50 shipping). 

Hewlett Packard 5082 3081. set of two matched high current 
PIN diodes ($8.50 plus $1.00 shipping). 

Dual concentric 10 k potentiometer for if af gain modifica 
tion ($12.50 plus $1.50 shipping). 

22 fiF. 35 VDC Tantalum capacitor for AGC, $2.25 plus $1 00 
shipping. 

9.000 MHz i f filter. 2 2 kHz (BW pet specification). $45 00 
plus $2.00 shipping. 

Second 9.000 MHz i f filter, 2.2 kHz (BW with blocking capa 
citors). $45.50 plus $2.00 shipping. 

470 wH. low resistance, high Q inductor tor audio LP modifi 
cation ($6.00 plus $1.00 shipping). 

Set of two 0.02 /iF capacitors for audio low pass filter. $0.50 
plus $0.50 shipping. 

Set of two NSN 784 LED seven segment displays Hour 
digits), $9.00 plus $1 50 shipping. 

If combinations of the above items or the entire kit ($140 001 
is required, include $3.00 for shipping (U S. only, please) 



fig 12 Completed unit. 


the back of the transceiver); passband tuning in the i-f, 
and even a new B FO circuit. A list of parts available from 
the author and from various suppliers is shown in table 
3. 
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Boomer XL is “the antenna for 
2 meter DX”. More than 3 
years of design, antenna range 
tests, and on-the-air contesting 
have been combined to produce 
the 4218XL’s higher gain and 
cleaner pattern. This antenna 
is designed to survive. It 
features step tapered boom, 
tubular support braces and all 
stainless steel hardware. The 
new 4218XL is the only 
antenna with this great 
combination of features to 
make your 2 meter activity 
more successful and satisfying. 


SPECIFICATIONS frequency 
range 144-145 MHz. 18 ele¬ 
ments. boomlength 28.8 ft., 
typical SWR 1.2:1, 500 
T-match, beamwidth 2 x 13°, 
60 dB side lobe attenuation, 
turn radius 16.7 ft., windload 
3.5 ft. 2 , weight 14.3 lbs., 
Fxcellenl gain. F/B ratio 
24 dB 
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KENWOOD 

TS-440S 


MA-40 

40 TUBULAR TOWER 

AMS SALE! $549 


HF TRANSCEIVER 

• 160 rn to 10 m Amateur Band 

• 100 kH/ to 30 MM/ General 


MA-550* 

55’ TUBULAR TOWER 

* 12 4 5 SALE! $899 

• Handles to sq ft at 50 mph 

• Meases neighbors with 
tubular streamlined look 


LOW PRICE! 


KENWOOD 

HAND-HELDS 


•TX-455 

55 FREESTANDING 
CRANK-UP 

• Handles 18 sq ft at 50 mph 

• No Quymg required 

• Extra-strength Construction 

• Can add raising and motor 

drive accessories v 


FT-727R I 

JRfc 5 WATT (I 
ppr 2M/440 MHz 1 
Dual Band ’ 
CALL FOR PRICE 


TH-21 AT/31 AT/41 AT 

Compact Only 
• 2 4"W. 4 74 'H. 

11 "0 Outstand- 
(jpljj mg performers 
“ 1 . ."j in an Ideal 

t LSJ package size 


IN STOCK FOR QUICK DELIVERY 
OTHER MODELS AT GREAT PRICES 


E3 icom 


TR-2600A/3600A 

Deserves its well-earned 
reputation as the leading HT 


o ICOM IC-28A/28H 


IC-751A 


CALL FOR PRICE 


KENWOOD SM-220 


2-METER MOBILES 
IC-28A (2Sw) IC-28H (45w) 

LOW PRICE! 


HF TRANSCEIVER 

LOW PRICE! 


STATION 
MONITOR 
10 MHz 
Scope 


[TS icom 


LOW PRICE! 


HANDHELD 
FT 209RH 

5 WATT 2M/HT 


ELH-230D 

_/ AMPLIFIER 


CALL 

FOR PRICE 


IC-27A (25W ?M FM» 
IC-27H (45W2M FM) 
IC-37A (25W.220MH/.FM) 
IC-47A (2SW70cmFMl % 


2 METER 
3 IN 30 OUT 


GREAT PRICE, 
CALL 


AT GREAT, LOW PRICES 


. - t - nr* 

%> V „ , 
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IC-3200A 
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ICOM IC-1271A 


TitfiT I Hi I*« 

-Q.fi -8 ?p 


Superior Grade General 
Coverage Receiver 

SALE! CALL FOR PRICE 



2 Meters 
& 70 cm 

LIMITED QUANTITY 
AT OLD PRICES 


12 GHz Transceiver: 

The First Full-featured 
1240-1300 MHz Transceiver 

AT GREAT LOW. LOW PRICES 


Erg iicoM 

IC-28A/28H 
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2-METER MOBILES 
IC-28A (25w) IC-28H (45w) 

LOW PRICE! 




COAST 
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To Our Customers 


ETfl ICOM IC-735 O ICOM IC-R7000 



IC-02AT IC-2AT 
1C-04AT IC-4AT 


E3|icom 

IC-751A 




IC-3AT 


The Latest in ICOM's Long 

25 MHz-1300 MHz 

Line of HF Transceivers 

INSTOCK FOR 
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IMMEDIATE DELIVERY 


L r> c - .. ^: A 


HF TRANSCEIVER 
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M 


Bob Ferrero W6RJ 

President 
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ANAHEIM. CA 92801 
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(714) 761 3033 ( 213) 86* 2040 
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6071 Buford Hwy 
1404) 263-0700 
Neil Mgr KC4MJ 
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OAKLAND. CA 94606 

2210 Livingston $t 

(415) 534-5757 

Joe Mgr K50S 

17N 5th Ave /17S 16th Ave 


PHOENIX. AZ 85015 

1702 W Camelback Rd 
(602) 242-3515 
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SAN DIEGO. CA 92123 

5375 Kearny Villa Rd 

1619) 56*4900 

Tom Mgr KM6K 
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6265 Sepulveda Blvd 
(818) 988 2212 
Al Mgr K6YRA 
San Diego Fwy 
al Victory Blvd 

STORE HOURS 
10 AM-5:30 PM 
CLOSED SUNDAYS 
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ACCURACY DigiMax PERFORMANCE 



5 Y. X 5 X IVi 

50 Hi to 512 MHz 


10 MHz Oven Oscillator 9 * 8V ' * '*'* • P™ ACCURACY 

10 Hz to 12 GHz . I PPM ACCURACY TCXO 


ALL MODELS HAVE I YEAR WARRANTY 
Optional factory Installed rechargeable battery pacL available 





UMENTS CORP. 




FREQUENCY 

ACCURACY OVER 

At AD 

SENSITIVITY TYP 

MODEL 

PRICE 

RANGE 

TEMPERATURE 

OUTS 

WWriSUhr 

KMHs4S0 MHx 

0500 

8i 48 06 

50 Hi 512 MHx 

t PPM I7*3VC 


15 IQ 60 MV 

?0 10 60 MV 

0610 

$179.06 

50 Hi 1.0 GH/ 

TIME BASE 


60 lo 100 MV lo 1 OHr 

DG1? 

$769.96 

50 Hi-1.2 GHx 

0 1 PPM2U*-4<rC 

PROPORTIONAL 

10 MHx OVEN 


»5 to 60 MV 

2 to 20 UV 

D1JOO 

$700 06 

tO Hi-1 JPQHi 


15IQ SO MV 

.*0 to 30 M v to t OHi 


POWER 

REO 


a is voc 

300 MA 
" TCiT- 
HEO FOR 
110 VAC 

a 14 vie 

500 MA 


FOR DEALER LOCATIONS 
OR PHONE ORDERS 
800*854*1566 
8550 Production Avenue 
San Diego CA 9212! 
California Call 619-578-717! 
Telex *697120-DATAMAX-103 

EXPOBT AGENT MAGNUS 
asoo Devon Avenue 
Chicago. II60659 
312-679-6070 

Telex #253503 MAGNUS CGO 
e- 135 


AC-12 AC-ADAPTER $8 95 


T-1200 BNC-BASE 2f ANT. SO 95 


BAC12S34 95 BAGS $29 95 



Docking BOOSTER 


Converts Your 
HT to a Powerful 
Mobile Unit 


30 watts output 
CaAs FET pre-amp 
Fits on car door 
2 Meters or 70 cm 
icom 
Kenwood 
lYaesu 


NAVAL ELECTRONICS. INC. 
5417 Jetvtew Circle • Tampa, FL 35614 
Phone: 813-885-6091 - Telex 289-237 (NAVL URI 



KNOW THE TIME 
ANYWHERE. 
EVERYWHERE. 
INSTANTLY 


SALE PRICE 

*34.95 

Reg '44 95 
M 8201 |G| 
6010 


t?/?4 Hour lime Piece 
Dual Dial World lime Clock 
Easy to read local time in cities around 
the wild 

Daylight /Nightime shown on 24-hr dial 

Accuracy assured to ± 15 seconds pei month 

with quartz movement 

Time piece diameter 6V 

Uses 1 M battery not included 

Guaranteed lor one year 


X-ri* ,r 

SALE PRICE 

*64.95 

Req >79 95 
M 320 ? W|GI 
W 000 GOTO 


ORDERS ONLY CALL Z4HRS/7 OAYS 

1 800835 2246 

Ext. 216 

Flotilla residents add SS sales tax 
Wilhin the Continental USA please add ’2 50 
stiippmQ and handling 

WORLD TECH PRODUCTS. INC 

1233 Kapp Or. Cleaiwaler. FL 33575 
(813) 44? 5862 


| SALE PRICE 

*74.95 

Reg '89 95 

M3I041 

LUCIH 


COO > 
AccejjtlWr 
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build a pocket-portable 

SSB receiver 


This article describes the design and construction 
of a very small, portable 20-meter single sideband re 
ceiver. Because some of the more demanding perfor 
mance requirements can be relaxed in favor of small 
size and reduced component count, the project also 
represents an interesting design exercise in value en¬ 
gineering. 

For example, reference 1 states that performance 
limitations are the principal drawbacks of integrated 
circuit mixers. Yet for a portable receiver in use in a 
remote location say on a camping trip — small size 
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fig. 1 20 meter receiver block diagram. 


and high gain may be more important than strong sig¬ 
nal performance. Reduced complexity is also attrac¬ 
tive to inexperienced builders; using ICs simplifies the 
design, since they can be considered as building blocks 
already designed by the manufacturer's specification 
sheets. The only real work, then, is selecting the best 
ICs and connecting them together. 

circuit description 

Figure 1 shows that the receiver is a conventional 
single conversion superheterodyne design with a 
9 MHz i-f Major circuit blocks are represented by 1C 
part numbers with the exception of the AGC. The fol 
lowing circuit theory of operation is presented in a se¬ 
quence beginning at the output and proceeding 
■ toward the input, which is the recommended se 
quence for construction. Dividing a large project into 
several small tasks makes the work seem easier, and 
the completed output stages can be used as a test aid 
to align and troubleshoot preceding stages assembled 
later. 

I audio amplifier 

Figure 2 shows the National Semiconductor LM386 
Low-Voltage Audio Power Amplifier, which is used to 
j drive an earphone. The main advantage of this com 
ponent is low battery drain and operation from a 9 volt 

Cliff Klinert, WB6BIH, 1126 Division Street, Na 
tional City, California 92050 
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battery. The 9-volt power source was considered es¬ 
sential for convenience in obtaining batteries while 
traveling. 

Peripheral components increase circuit complexity, 
but provide an opportunity to shape the receiver au¬ 
dio frequency response. Signal frequencies below a 
few hundred Hz and above a few kHz should be at¬ 
tenuated by selecting audio coupling and bypass ca¬ 
pacitor values carefully. Each capacitor (and 
associated resistance) provides a 6-dB per octave roll¬ 
off beyond the break point. The half-power break fre- 

qUenCViS: , 0.159 

RC 

where Fis in Hz, R is in ohms, and C is in farads. For 
example, the output coupling capacitor, Cl of fig. 2, 
gives a low-frequency rolloff frequency calculated as 
160 Hz. This is assuming that the LM386 output im¬ 
pedance is very low and the earphone offers the prin¬ 
cipal resistance in the circuit. I actually measured the 
earphone impedance to be 21 ohms at 1000 Hz when 
the calculations gave confusing results. The earphone 
is presumably 16 ohms, but it could have been 8 ohms. 
The following data was taken for selected capacitors 
using one-half voltage for the measurement point, 
which resulted in slightly lower frequencies (6 dB 
down): 

330 fiF 10 Hz 
100 /xF 70 Hz 
47 m F 120 Hz 

These results suggest that it may be better to substi¬ 
tute capacitors and sweep the frequencies with an au¬ 
dio oscillator than perform calculations when circuit 
resistance may be inconvenient to determine. In fact, 
components were selected experimentally, but the 
equation is helpful for awareness of circuit operation 
and to provide a starting point. A bypass capacitor 
(0.047 /*F) in the product detector output provides a 
similar function for high frequencies, and the equa¬ 
tion is the same. 

C2, added to cure a high-frequency oscillation, may 



9MH; IF INPUT 
FROM FIG 4 


fig. 3. Product detector. Pins4and5are push-pull outputs, 
and either may be used. 


not be necessary in all cases. A large capacitor bypass¬ 
ing the audio power amplifier wastes power and may 
cause instability. 

Tests showed that a 30-millivolt, 1000-Hz input sig¬ 
nal provided a 600-millivolt output for a gain of 20. Cur¬ 
rent drain was 5 milliamperes at 9 volts. 

product detector 

The Signetics NE602 shown in fig. 3 is used for the 
product detector as well as the first mixer. One of the 
more popular Gilbert Cell mixers, it also contains a 
voltage regulator and bias, an oscillator, and an 
rf amplifier. These features are implemented with an 
absolute minimum of external components. Pin 7, the 
oscillator emitter, can be used as a test point for check¬ 
ing oscillator operation. 350 millivolts of 9-MHz sine 
wave signal is a typical value. The capacitors connect¬ 
ed to pin 7 must be adjusted for the correct operating 
carrier frequency to match the crystal filter. Power 
voltage for the NE602 is 6 volts, which is supplied to 
pin 8 through the 1.5k resistor. Application of a 
400-microvolt 9-MHz i-f input signal to pin 1 gives a 
150-millivolt peak-to-peak earphone output when con¬ 
nected to the audio amplifier see fig. 2. The current 
drain is an economical 2.5 milliamperes. More infor¬ 
mation on the NE602 is provided in the first mixer cir¬ 
cuit description. 

The resistor/capacitor network connected to pin 5 
shapes the audio frequency response as described in 
the previous section. The 0.1 nf capacitor provides 
low frequency rolloff to complement Cl of fig.l. The 
0.047 fx F capacitor bypasses high frequencies. 

i-f amplifier 

A Motorola MC1350P television i-f amplifier was 
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Expanding Our Horizons 

Introducing 

Mirage/KLM 1.2-44 LBX 

.» 

The first 1260 MHz to 1300 MHz 
“* *: . Made in the U.S.A. 


• Factory Tested 

• Completely Assembled 

• Completely Weatherized Baiun 

• Also Available Soon ... 

Power Dividers 


SPECIFICATIONS 

Electrical Mechanical 

• Band Width . 1260-1300 MHz • Beam Length .12'4'' 

• Gain.18.2 • Element Length.4.5" 

• VSWR.Better than 1.5 to 1 • Mast. 2" O.D. 

• Feed Imp.50 Ohms • Windload.1 sq. ft. 

• Baiun.4:1 Rigid Coax 


Mirage Communications Equipment, Inc. 
P.O. Box 1000 
Morgan HDI, CA 95037 
(408) 779-7363 


^ 138 
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ASTRQN 

CORPORATION 


9 Autry 

Irvine. CA 92718 
(714) 458 7277 


Canadian Distributor 
Eastcom Industries. Ltd 
430 Signet Drive 
Weston. Ont Can 49L 2T6 
(416)743-7801 



INSIDE VIEW - RS 12A 


ASTRON POWER SUPPLIES 

• HEAVY DUTY • HIGH QUALITY 

RS and VS SERIES 

• RUGGED • RELIABLE • 

SPECIAL FEATURES 

PERFORMANCE SPECIFICATIONS 

• SOLID STATE ELECTRONICALLY REGULATED 

• INPUT VOLTAGE 105- 125 VAC 

• FOLD-BACK CURRENT LIMITING Protects Power Supply 

• OUTPUT VOLTAGE 13 8 VDC ± 0 05 volts 

trom excessive current & continuous shorted output 

(Internally Adjustable 11-15 VDC) 

• CROWBAR OVER VOLTAGE PROTECTION on all Models 

• RIPPLE Less than 5mv peak to peak (lull load 

except RS-4A 

• MAINTAIN REGULATION & LOW RIPPLE at low line 
input Voltage 

• HEAVY DUTY HEAT SINK • CHASSIS MOUNT FUSE 

• THREE CONDUCTOR POWER CORD 

• ONE YEAR WARRANTY . MADE IN U S A 

& low line) 



MODEL RS-50A 

DM A Series 


MODEL RM-3SA 


RS-A SERIES 


MODEL RS-50M 

I_ 

MODEL VS-50M 

If" X i% RACK MOUNT POWER SUPPLIES 






Continuous 

ics- 

Sire (IN) 


Shipping 

Model 

Duty (AMPS) 

(AMPS) 

HXWXD 


Wt. (lbs ) 

RM-35A 

25 

35 

5 Vi x 19 x 

12V? 

38 

RM 50A 

37 

50 

5Vi x 19 x 

12V? 

50 

• Separate Volt and Amp Meters 





RM 35M 

25 

35 

5V< x 19 x 

12V? 

38 

RM-50M 

37 

50 

5W x 19 x 

12 V? 

50 



MODEL RS 7A 


RS-M SERIES 




MODEL RS 35M 


VS-M SERIES 



Separate Volt and Amp Meters 

Output Voltage adiustable from 2-15 volts 

Current limit adjustable from 15 amps to Full Load 



MODEL RS-12S 










used for the 9 MHz i-f amplifier fig. 4. This popular 
1C features high gain, excellent stability, and a very 
handy AGC input terminal. The MC1350P was intend 
ed for a 12 volt power supply, but works well on 9 volts 
with a current drain measured at 12 milliamperes. No 
particular effort was expended to wind T1 with a 
14 turn primary (center tapped) and a 14 turn secon 
dary on an FT 37-61 ferrite toroid core with No. 27 
AWG wire. It seemed to resonate with about 15 pF 
of capacitance provided by a 9 to 20 pF variable, but 
it also works without the capacitor. Be sure to ground 
the AGC input, pin 5, for maximum gain while test 
ing. Performance testing now shows that only 0.7 
microvolts RMS 9-MHz input is required to produce 
a 100 millivolt peak to peak earphone audio output. 
The MC1350 gain was 50 dB with a 200 microvolt i f 
output for the 0.7 microvolt input. Total receiver cur¬ 
rent drain at this point was 20 milliamperes. 

crystal filter 

The crystal filter is the largest and potentially most 
expensive item. The price of a new crystal filter would 
make it impractical for so simple a project. I first con 
sidered the crystal filter as an optional or less critical 
item, but the obvious performance improvement made 
it a necessity. The filter and BFO crystal can be a junk 
box or surplus item. The 9 MHz filter used for this pro¬ 
ject was purchased for about $20 from a ham radio 
advertiser a few years ago, but swap meets and ham 
fests are also good sources. Be sure to get a BFO crys 
tal with the filter, but if several filters are available 
inexpensively it may be better to break apart a filter 
to get an oscillator crystal. With luck it may be possi 
ble to tune the BFO to the right frequency with the 
oscillator capacitors and avoid the expense of order¬ 
ing a crystal. At this point, a substantial effort may 
be required to sweep the filter with a signal generator 
while fnonitoring the receiver audio output and adjust¬ 
ing the BFO frequency for the desired frequency re 
sponse. 

automatic gain control 

AGC is a truly optional feature that could be sub 
stituted with a potentiometer voltage divider connect¬ 
ed to the MC1350 AGC input. Some experience using 
this method showed that the "two-knob" tuning 
method required was somewhat inconvenient con¬ 
sidering the small controls and lack of panel space. 
Also, eliminating the manual gain control provided ad 
ditional space for an AGC circuit. 

The AGC characteristics of the MC1350 used were 
measured and tabulated as follows: 

Pin 5 voltage 4.50 volts max gain 

4.77 volts min gain 
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fig. 5. Automatic gain control. 





Photo A The receiver is housed in a sheet aluminum en 
closure. The aluminum was bent in a brake and the corn 
ers were TIG (Tungsten Inert Gas) welded. The clip lead is 
the antenna connector. 
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KOM K-28A/H 

THE ONE FOR THE ROAD 


• Compact Size 

• Simple to Operate 

• Large LCD Readout 

• 25 Watt IC-28A 

• 45 Watt IC-28H 

• Packet Compatible 

• 21 Memory Channels 

The IC-28H has all the features 
you need for carefree 2-meter mobile 
operation The only thing it doesn't 
have is a big price 

45 Watts. The IC-28H provides a 
full 45 watts of powerful output The 
IC-28A 25-watt version is also avail¬ 
able Both units have a selectable 
low power 

Large LCD readout. A wide-view 
LCD readout can be easily read even 
in bright sunlight. An automatic dim¬ 
mer circuit reduces the brightness for 
evening operation 


Wideband Coverage. The IC-28H 
performs from I38-I74MHZ (specifica¬ 
tions guaranteed from I44.00-I48 MHzI 
and includes weather channels Ideal 
for MARS and CAP operation 


inches deep) Great for mobile instal 
lations where space is limited 


Compact Size. The IC-28H meas¬ 
ures only 2 inches high by 5' j inches 
wide by 7' i inches deep (IC-28A is 5'« 


21 Memory Channels. Store 21 
frequencies into memory, or lock out 
certain memory channels. All memories 
are backed up with a lithium battery. 



Scanning. Scan the entire band 
or the memory channels from the pro 
vided HM-12 mic. 


Easy to Operate. With only 11 
front panel controls, the IC-28H is 
simple to operate 


IC-27A 


Available Options. IC-HMI4 
DTMF mic. PS-45 118V 8A power sup¬ 
ply. UT-29 tone squelch unit. SP-IO 
external speaker. IC-HM16 speaker mic 
and HS-I5/HS-I5SB flexible boom 
mic and PTT switchbox 


The IC-27H 45 watt and IC-27A 
25 watt ultra compact 2-mcter 
mobiles continue to be available 


OflICOM 


no 


ICOM America, Inc . 2380 116 th Ave NE. Bellevue. WA 98004 Customer Service Hotline (206) 454-7619 

3150 Premier Drive. Suite 126. lrvingrTK75063 
ICOM CANADA, A Division ot ICOM America. Inc.. 3071 - #5 Road. Unit 9. Richmond. B.C V6X 2T4 Canada 

All suited specifications ate approximate and subject to change without noticn or obligation All radios significantly cxcovd FCC regulations limiting spurious emissions 20H986 
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KOM K-75IA 

CAN YOU HANDLE THIS MUCH TRANSCEIVER? 


• All HF Band Transceiver/ 
General Coverage Receiver 

• New Design 

• 100% Duty Cycle Transmitter 

• l05dB Dynamic Range 

• All Modes Built-In USB, LSB, 
AM, FM, CW, RTTY 

• 12 Volt Operation 

The new IC-75IA top-of-the-line 
HF base station transceiver is designed 
for t he ham operator who demands high 
performance. Whether contesting or 
QSO'ing for pleasure, the 100 watt 
IC-75IA incorporates the best features 
of the IC-751. plus brings you to the 
forefront with the following most-asked 
for additions 

More CW Control. For the CW 
enthusiast, the new IC-751A includes an 
electronic keyer unit. QSK rated at up 
to 40WPM. standard FL-32A 9MHz/ 
‘500Hz CW filter and CW sidetone to 


monitor your code in RX or TX modes 
great for practice! 

All Amateur Band Coverage. 

Plus general coverage reception from 
100kHz to 30MHz May be easily 
modified for MARS operation. 

Improved Smooth Tuning. The 
IC-751A features a newly designed 
tuning knob for velvet smooth tuning. 

Added LED Annunciator. For easi¬ 
ly identifying if you're using the tuning 
speed, dial or band switching functions. 

32 Memories. Mode and fre¬ 
quency may be stored in any of 32 
memories , all the memory capability 
that you’ll ever need. 

More Stable. Even in the receive 
mode, the IC-751A has a sophisticated 
thermal sensor to monitor the internal 
temperature The sensor automatically 
activates the cooling fan which gives 
maximum stability * ...critical for 
contesting. ^ 


Newly Designed Features. The 
IC-751A boasts a number of newly de¬ 
signed features for better performance 
new 9MHz notch filter to drastically 
reduce ORM, new AGC system, new 
compressor for better audio and a new 
AF gain control system to improve 
control of the CW sidetone volume 

Options Available. Options for 
the IC-751 A include the IC-PS30 exter¬ 
nal AC system power supply. IC-PS35 
internal AC power supply. IC-AT500 
antenna tuner. IC-EX309 microprocessor 
interface connector. SM-8 or SM-10 
desk mics. IC-2KL linear amplifier. 
RC-IO remote controller. SP-7 or 
IC-SP3 external speakers. IC-EX310 voice 
synthesizer. CR-64 high stability 
30.72MHz crystal and GC-5 world clock 

Optional Filters. FL-52A CW 
455kHz at 500Hz. FL-53A CW-N 455kHz 
at 250Hz. FL-63A CW-N 9.0106MHz at 
250Hz. and FL-33 AM 9.010MHz at 
6000Hz filter 
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Pin 5 with a 70 k 
series resistor 


4.00 volts max gain 
6.30 volts min gain 


Pin 5 is essentially a current sink. Adding a 10-k resis¬ 
tor in series makes a convenient voltage range for the 
AGC circuit to drive. 

Figure 5 shows the AGC circuit, an unfortunate 
departure from the use of ICs. The Plessey SL621C 
would have provided an excellent AGC 1C, but I felt 
that it was too sophisticated (and expensive) for this 
simple application. The 2N2907 amplifies the earphone 
audio, which is half-wave rectified by the 1N4001. The 
time constant circuit uses a 10 /iF capacitor and a 
500-k resistor. The 2N2222 is a dc amplifier that drives 
the MC1350. A 100-/rF electrolytic capacitor was re¬ 
quired to bypass the 9-volt power line to prevent a low- 
frequency oscillation. 

The addition of this AGC circuit holds the earphone 
audio output to 100 millivolts peak-to-peak and con¬ 
sumes 2 milliamperes of current drain. Performance 
could be described as very aggressive but slightly slow 
on attack time. A slow attack time prevents the re¬ 
ceiver from being muted for the RC time constant peri¬ 
od when only a brief noise pulse is received. A full 
wave AGC rectifier would improve attack time but 
would also add to complexity. The circuit has more 
gain than is required to keep the audio ouput leveled, 
but I prefer this compression effect to eliminate the 
need for any other gain control. 

mixer 

The NE602N is used in the receiver first mixer (fig. 
6). Two LC-tuned circuits are used in this circuit; L3 
tunes the 14-MHz input and LI is the 5-MHz local os¬ 
cillator (LO) frequency control. L2 is a small rf choke 
added to restrict the LI tuning range to 5.000 to 5.375 
MHz. It's difficult to find a small vernier dial and vari¬ 
able capacitor, so a knob was attached to LI for a tun¬ 
ing control. LI was a 0.375-inch iron slug-tuned coil 
wound with 17 turns of No. 27 AWG wire. Many 
different L and C combinations could probably be used 
in this oscillator circuit. Pin 7 is the emitter and pin 
6 is the base of the oscillator transistor. Reference 2 
cautions against using too low a circuit Q and sug¬ 
gests connecting a 22-k resistor from pin 7 to ground 
if the oscillator won't start. Increasing the 300-pF ca¬ 
pacitor values in fig. 6 reduced the oscillator output, 
which was measured at pin 7 to be about 300 millivolts 
peak-to-peak. L3 is a 0.250-inch iron slug tuned form 
with 14 turns of No. 27 AWG wire. The input coup¬ 
ling link used five turns of hook-up wire. Don't try to 
use capacitor coupling for the NE602N input without 
a parallel choke or coil winding to ground. Low- 
frequency noise ("hum") will be coupled to the input 
amplifier, modulating all signals received. 



construction notes 

I started out soldering components together by their 
leads as sort of a breadboard without the board to test 
the circuits. It was soon obvious that the most com¬ 
pact construction technique is to cut the leads as short 
as possible and solder them together on a double-clad 
unetched circuit board. The board serves as a ground 
plane as well as a structural mount. This mounting 
method is really quite strong, considering the light 
weight of the parts. A dab of epoxy would really add 
to strength, but it hasn't been necessary. Most of the 
parts were junk box selections so only general descrip¬ 
tions of the parts required will be given. This is espe¬ 
cially the case for the tuning control, LI. The tuning 
slug screw must have a friction lock to prevent back¬ 
lash. Since wear is a problem, select the largest screw 
size slug available and lubricate it with automotive 
wheel bearing grease. In this case, I found a short 
spacer with a tapped hole that fit on the tuning slug 
screw and locked it with a jam nut the same size. A 
knob can fit easily over the outside diameter of the 
spacer. The obvious disadvantage is lack of calibra¬ 
tion markings, so it's important to limit the LI tuning 
range to reduce confusion. 

It may be desirable to enclose LI and other oscilla¬ 
tor components with circuit board since flexing the ex¬ 
ternal cabinet will cause frequency changes. The 
double-clad printed circuit board is quite rigid when 
soldered together to make a box. After all the com¬ 
ponents were assembled and tested on the circuit 
board, I made a small aluminum box to fit around 
them. It's probably better to plan ahead and buy a 
small box, but at the beginning I wasn't sure what the 
final size or shape would be. (See Photo A.) 
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Photo B This small box contains an amplifier and a speak 
er. The amplifier is the same as shown in fig. 2. No volume 
control is required when used with the receiver. 


Soldering the components together does pose some 
problems, however. As can be seen in the photo¬ 
graphs, it's very difficult to see some of the compo¬ 
nents. Repairs seem impossible. Don't solder to the 
crystal can near any of its solder seals; doing so may 
cause a vacuum leak, spraying molten solder on the 
quartz. 

The electronic aspects of construction require use 
of an oscilloscope with a high impedance (xIO) probe, 
an audio oscillator, and an rf signal generator. A fre 
quency counter is handy but not essential. The xIO 
probe allows monitoring the oscillators with a mini¬ 
mal amount of frequency shift due to loading by the 
probe. I connect my frequency counter to the oscillo¬ 
scope channel 1 output for checking the oscillator fre¬ 
quency. This is especially handy for setting up the BFO 
when th,e exact frequency is known, but the BFO fre¬ 
quency is subject to adjustment later "by ear" when 
listening to SSB signals. The first mixer oscillator can 
be adjusted with a receiver or signal generator, and 
will also require considerable adjustment to obtain the 
right frequency range. 

conclusion 

This receiver has enough gain to be used with al 
most any metal object as an antenna. I used a clip lead 
as an antenna connector. It's handy to carry a con 
venient length of insulated flexible wire for those times 
when there's a chance to rig a makeshift antenna in 
a tree or bush. Twenty meters provides good listen 
ing most times of the day or night, with some DX in 
the early morning. 

This article presented a few applications of some 
simple but versatile integrated circuits. My intent was 
to present a few circuits that might inspire the reader 


to develop new applications. For example, I mounted 
an LM386 with a battery and speaker in a small box 
to carry with the receiver. (See Photo B I Future 
projects for the NE602 might include a tunable short 
wave converter for an a-m car radio, or an aircraft band 
receiver with an MC1350 i-f amplifier. 

references 

1 Gary A Bleed, "Mixers Making the Right Choice, rt design. August. 
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2 "Applying the Oscillator ol the NE602 in Low Power Mixer Applications 
Signetics Applications Note No AN 1982. October 1985 (Signctics Corpo 
ration. 811 East Argues Avenue. Sunnyvale. California 94088 3409 I 
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9 MHz 

CRYSTAL FILTERS 


MOOEL 

Appli 

cation 

Band 

width 

Poles 

Price 

XF-9A 

SSB 

2 4 kHz 

5 

$53.15 

XF-9B 

SSB 

2 4 kHz 

8 

72 05 

XF-9B-01 

LSB 

2 4 kHz 

8 

95 90 

XF 9B02 

USB 

2 4 kHz 

8 

95 90 

XF-96 10 

SSB 

2 4 kHz 

10 

125 65 

XF-9C 

AM 

3 75 kHz 

8 

77 40 

XF 9D 

AM 

5 0 kHz 

8 

77 40 

XF-9E 

FM 

12 0 kHz 

8 

77 40 

XF-9M 

cw 

500 Hz 

4 

54 10 

XF-9NB 

cw 

500 Hz 

8 

95 90 

XF 9P 

cw 

250 Hz 

8 

151 20 

XF-910 1 

IF noise 

15 kHz 

2 

17 15 


10.7 MHz CRYSTAL FILTERS 

WRITE FOR FULL DETAILS OF CRYSTALS AND FILTERS 
Export inquiries Invited 


Shipping S3 75 


MICROWAVE MODULES EQUIPMENTS 

Use your existing HF or 2M rig on other VHF or UHF bands 


RECEIVE LINEAR 

CONVERTERS TRANSVERTERS 


MMk 1691-137 

259 95 

MMl 1296 144G 

369 95 

MMk 1296 144G 

189 95 

MM* 1268 144 

289 95 

MMt 439-A TV 

94 9b 

MMl 43228<S) 

289 95 

MMc 432 28(S) 

59 95 

MMl 144-?8(R) 

349 95 

MMc 144 28(HP) 

69 95 

MMl 144 28 

189 95 

MMc 144 28 

54 95 

MMl 435 28(S) 

299 95 

LINEAR POWER AMPLIFIERS 

70cm 


MML 144-30 LS 

144 95 

MMl 432 30 L 

189 95 

MMl 144-50-S 

119 95 

MML 43250 

229 95 

MML 144 100 S 

224 95 

MML 432-100 

439 95 

MML 144 100 LS 

249 95 

. ’ \ 


MML 144-200-S 

439 95 



ANTENNAS 

2 M 

Q5T 


^ 142 

10XY-2M 

$74 9b 

LOOP YAGIS 


/ 0 cm 

$44 95 

1268-LY 

$49 95 

70/MBM28 

1296-LY 

49 95 

70/MBM48 

64 95 

1691 LY 

59 95 

70/MBM88 

DY20-900 MHz 

94 95 

79 95 

order loop yagi connector extra 


Send 66< (3 slampsl lot lull details ol all out VHF & UHF equipments and KVG crystal 
products aMks 

Shipping FOB Concord Mass — 


(617)263-2145 
SPECTRUM 
INTERNATIONAL. INC. 
Post Office Box 1084 
Concord, MA 01742, U.S.A. 
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THE MOST AFFORDABLE 
REPEATER 

ALSO HAS THE MOST IMPRESSIVE 
PERFORMANCE FEATURES 

(AND GIVES THEM TO YOU AS STANDARD EQUIPMENT!) 


BAND KIT WIRED ^ 

6M, 2M, 220 $630 $880 f 

440 $730 $980 j 

(Also available for commer - *■ 

clal bands) 

FEATURES: 1 

• SENSITIVITY SECOND TO NONE; 0.15 uV (VHF). 0.2 uV (UHF) TYP 

• SELECTIVITY THAT CANT BE BEAT! BOTH 8 POLE XTAL FILTER 
& CERAMIC FILTER FOR > lOOdBAT ± 12KHZ. HELICAL RESON¬ 
ATOR FRONT ENDS TO FIGHT DESENSE & INTERMOD. 

• OTHER GREAT RECEIVER FEATURES: FLUTTER-PROOF 
SQUELCH, AFC TO COMPENSATE FOR OFF-FREQ TRANSMIT¬ 
TERS, SEPARATE LOCAL SPEAKER AMPLIFIER & CONTROL 

• CLEAN, EASY TUNE TRANSMITTER; UPTO 20 WATTS OUT (UPTO 
50W WITH OPTIONAL PA). 




HIGH QUALITY XMTR A RCVR MODULES FOR 
REPEATERS, LINKS. TELEMETRY, ETC. 


‘*536 


• R144/R220 FM RCVRS for 2M or 220 MHz 0 15uV 

sens.;8polextal filter & ceramic (liter In l-f, helical 1 V 

resonator tront end tor exceptional selectivity, 

>100dBat 1 12kHz.bestavailabletoday Flut- vvj f jA 1 / 

ter-proof squelch. AFC tracks drifting xmtrs 
Xtalovenavail.Kltonly$l38. 

• R451 FM RCVR Same but for uhf Tuned 
line front end. 0.3 uV sens. Kit only $138 

• R76 FM RCVR for 10M, 6M. 2M, or 220 As above. ' ^"'7 

but w/o AFC or hel res. Kits only $118. Also avail w/4 pole filter, only $98/kit 
. R110 VHF AM RECEIVER kit for VHF aircraft 
or ham bands or Space Shuttle Only $98 j\ 

• TA51 VHF FM EXCITER for 10M.6M. Ay 

2M. or 220 MHz 2 Watts continuous. Yb/ 

up to 3W intermittent. Kit only $68 , l wLfwW 

• TA451 UHF FM EXCITER 2Wcont . up to 3W ^ 

intermittent. Kits only $68 Xtal oven avail 

• VHF A UHF LINEAR AMPLIFIERS. For either FM or or SSB Power levels 
from 10 to 45 Watts to go with exciters & xmtg converters Several 
models. Kits from $ 78 


NOW-FCC TYPE ACCEPTED TRANSMITTERS. RECEIVERS. AND 
REPEA TERS A VAILABLE FOR HIQH-BAND AND UHF. CALL FOR DETAILS. 


RECEIVING CONVERTERS 


LOW-NOISE PREAMPS 


MINIATURE PREAMPS 


Models to covef every practical rf & it range to listen to SSB. 
FM. ATV.etC NF - 2dBo<less 


Input Rang# 

28-3? 

50 52 
50 M 

144- 146 

145- 147 
144 144 4 

146 140 
220 222 
220 224 
222-226 
220 224 
222 224 



VHF MODEL S 
Kit with Case $49 

Less Case $39 

Wired $69 

UHF M ODELS 
Kit with Cbm $59 

Less Case $49 

Wired $75 


SCANNER CONVERTERS Copy 806 MHz band on any scan 
nor Wired/tested ONLY $88 


TRANSMIT CONVERTERS 


For SSB. CW. A TV, FM, etc Why pay big bucks for a multi 
mode rig tor each band? Can be linked with receive convert" 
ers for transceive 2 Watts output vhf. 1 Watt uhf 


Exciter 

Antenna 

For VHF, 

Input Range 

Output 

Model XV2 

2830 

28 » 

144 146 

145 146 

Kit $79 

28 30 

27-27 4 

SO-52 

144 144 4 

Wired $149 

28-30 

220 222' 

(Specify band) 

50-54 

144 146 

220-224 

50-52 


144 146 

28 3U 

For UHF, 

28-30 

432 434 

Model XV4 

2B-30 

6125 

436 437 

43W2S 

Kit $79 

144 148 

432 436* 

Wired $139 

'Aim $20 lor 2M input 

VHF A UHF LINEAR AMPLIFIERS. Use with above 
Power levels from 10 to 45 Watts Several models. 

kits from $78. 


_ 


S’S'i 


Hamtronics Breaks 
the Price Barrier! 


No Need to Pay $80 to $125 
for a GaAs FET Preamp. 


FEATURES: 

• Very Low Nose: 0.7dB VHF.0.8dBUHF 

• High Gain l3to20dB. Depending on Freq 

• Wide Dynamic Range for Overload Resistance 

• Latest Dual-gate GaAsFET. Very Stable 


MODEL 

TUNES RANGE 

PRICE 

LNG-28 

26-30 MHz 

$49 

LNG-50 

46-56 MHz 

$49 

LNG-144 

137 150 MHz 

$49 

LNG-160 

150-172MHZ 

$49 

LNG-220 

210-230 MHz 

$49 

LNG-432 

400-470 MHz 

$49 

LNG-800 

800-960 MHz 

$49 


HELICAL RESONATOR 
PREAMPS 


Low-noise preamps with 
helical resonators re¬ 
duce Intermod and 
cross-band Interference 
In critical applications. 
12dBgain. 




MODEL 

TUNING RANGE 

PRICE 

HRA-144 

143-150 MHz 

$49 

HRA-( * ) 

150-174 MHz 

$49 

HRA-220 

213-233 MHz 

$49 

HRA-432 

420-450 MHz 

$64 

HRA-( * ) 

450-470 MHz 

$64 


• Specify Center frequency desired 



NEW 


GaAsFET Preamps with tea 
tures similar to LNG. ex 
L cept designed tor LOW 
^ COST and SMALL 
iiBO SIZE only 5/8 *W a 
1-5/81 - 3/4H Easily 
fJET mounts inside many 
-ad.o» 


Model LNW-( • ). Only $19/ki«, *34wlred 

Models available to tune the following bands 
25-35. 35-55. 55-90. 90-120. 120-150. 
150-200. 200-270. and 400-500 MHz 

•Specify band 


IN-LINE PREAMPS 


NEW 


GaAsFET Pre- I 

amp with tea wl" * I *. 

lures like l NC. — I 

Automatically 

switches out ol line dur 

ing transmit Use with base or moDile 

transceivers up to 25W Tower mtg hdwr mcl 

MODEL TUNES RANGE KIT WIRED 

LNS-144 120-175 MHz $59 $79 

LNS-220 200-240 MHz $59 $79 

LNS-432 400-500 MHz $59 $79 


ACCESSORIES 


• MO 202 FSK DATA MODULATOR. Run up 10 
1200 baud digital or packet radio signals 
through any FM transmitter 

• DE 202 FSK DATA DEMODULATOR 

• COR-2 KIT With audio mixer, local speaker 
amplifier, tall & time-out timers 

• COR-3 KIT with "courtesy" beep” 

• DTMF DECODER/CONTROLLER KITS 

• AUTOPATCH KITS. Provide repeater auto¬ 
patch, reverse patch, phone line remote 
control of repeater, secondary control 

• CWID KITS • SIMPLEX AUTOPATCH 


• Send $1 for Complete Catalog 

(Send $2.00 or 4 IRC's for overseas mailing) 

* Order by phone or mail • Add $3 S & H per order 

(Electronic answering service evenings & weekends) 

Use VISA, MASTERCARD, Check, or UPS COD. 


hamlromcs, me. 

65-E MOUL ROAD • HILTON NY 14468 
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A simple, low-cost 
homebrew project 


20-meter hf superhet 


One of the more diminutive boxing champions of 
ihe 1970s was described this way: "pound for pound, 
the hardest hitter in the world." I like to think that the 
same can be said of this receiver. Based on ideas put 
forth by Doug DeMaw and Wes Hayward, 1 it's strict 
ly a lightweight, but it delivers a respectable punch. 
Its simplicity is accomplished through the use of a sin 
gle i f amplifier/detector 1C, the Ferranti ZN414. 

Because of its sharp selectivity, this superhet (fig. 
1. Photo A) represents a vast improvement over 
direct-conversion receivers though with fewer than 
60 parts, it's hardly more complex. I built the proto¬ 
type to tune about 125 kHz of the 20 meter band, but 
the receiver can easily be modified to cover 30. 40, 
or 80 meters. 

circuit description 

After passing through a fixed tuned preselector, in 
coming signals at 14 MHz are admitted directly to gate 
1 of the dual-gate MOSFET mixer. Mixer output at the 
intermediate frequency is passed through a tuned cir 
cuit at the primary of T1, a trifilar-wound transform 



Photo A The receiver cabinet measures 1 x 8 % x 6 inch 
149 x 210 x 156mm) Main tuning knob is on the left Lettering 
was accomplished with dry label transfers, and the panel was 
sprayed with clear acrylic. 


•To make a trifilat winding, twist three separate pieces of enameled 
wire approximately 8 turns per inch Wind the twisted wires through 
the toroid for 12 turns. I use an ohmmeter to identify the ends 


er.‘ The transformer output supplied to the crystal 
filter consists of two signals of opposite phase. The 
effect is that the parallel capacitances within the two 
crystals are cancelled, leaving an extremely high Q 
series-resonant circuit. This circuit configuration is 
known as a half lattice filter. The shape of the filter's 
response curve is affected somewhat by terminating 
resistor R1. R1 is adjusted until the filter response is 
fairly flat across the top of the curve. The overall width 
of the curve is determined by the difference in the crys 
tals' frequencies (see fig. 2). 

I used crystals with a frequency separation of about 
600 Hz. With different crystal spacing the filter's band 
width will change. If you wish to use this type of filter 
you can order two close-tolerance crystals for the 
desired frequencies. You can also buy three or four 
inexpensive crystals for about the same price; I used 
this less expensive approach and obtained three 2 MHz 
crystals for $2.50 each. When I checked the crystals 
(this can be done using a breadboarded oscillator with 
a frequency counter or receiver). I found a pair with 
spacing that was close enough, but not too close 
in other words, just right! 

There is an alternative for the experimenter who 
wants to to simplify this design even further. Accept 
able performance can be obtained using only one crys¬ 
tal (fig. 3). Trimmer capacitor Cx is adjusted for the 
sharpest response. This filter has an asymmetrical re¬ 
sponse curve, with a fairly sharp peak, and one side 
quite broad. I tried this circuit and found that rejec 
lion of the adjacent sideband was fairly good, with 
only the stronger signals appearing on the wrong side 
of zero beat. There's a sharp notch in which the adja 
cent sideband seems to be totally rejected; it appears 
that to bring out the best in this simple filter one should 
include it in a receiver using an audio bandpass filter 
peaked to the frequency where the image notch ap 
pears. * * 


I * * II you happen to acquire two crystals ol exactly the same fre 
quency, you can use them to construct a ladder filter. I didn't try 
this approach, but details can be found in Reference 1, pages 
217 218 

By Eric Bodner, N3ECZ, 64 South Hazle Street, 
Hazleton, Pennsylvania 18201 
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2. INPUT 

3. GROUND 


2. SOURCE 

3. GATE 


fig. 1. Schematic diagram. Judicious use of discrete devices and hardware results in a miniature receiver that's easy to tame 
and operate. 


The filtered signal at the intermediate frequency is 
coupled to the input of the ZN414 i-f amplifier. The 
ZN414 consists of a very high gain rf amplifier followed 
by an AM detector. The device has three leads and 
comes in an ordinary TO-18 transistor package. This 
1C is hot enough to pick up the least bit of stray rf from 
any nearby (or distant) AM broadcast station, ampli¬ 
fy it, detect it, and pass it on loud and clear. In fact, 
the chip makes a complete TRF receiver for any fre¬ 
quency up to 3 MHz with the addition of only a few 
external components. However, in the present appli¬ 
cation the chip should be restricted to amplifying and 
detecting only a narrow slice of the rf spectrum! There¬ 
fore shielded cable is a must for the connections to 
the ZN414 input from the i-f filter and the BFO. 


Audio from the output of the ZN414 is sufficient to 
drive an LM386 amplifier 1C, which in turn provides 
plenty of volume for headphones or a small speaker. 

The local oscillator and BFO are identical except for 
the tuned circuits. NPO ceramic, polystyrene, or sil¬ 
ver mica are the preferred types for the frequency¬ 
determining capacitors. C6 is kept at a minimal value 
to avoid oscillator pulling. Originally a 33 pF fixed-value 
capacitor was used at C6 and it seemed that every CW 
station on 20 meters was guilty of sending out a chir¬ 
py signal! With the smaller value capacitor in place, 
loading of the oscillator tank circuit is reduced and no 
trace of chirp is detectable. 

I included a front-panel tuning control for the BFO, 
but this is optional. If you don't need the versatility 
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Under New Ownership 

American made RF Amplifiers and Watt/SWR Meters 
of exceptional value and performance. 

•5 year warranty • prompt U.S. service and assistance 


RF AMPLIFIERS 

2 METERS-ALL MODE 

B23 2W in = 30W out 
(useable in: 100 mW-5W) 

B108 10W in=80W out 
(1W ■ 15W, 2W = 30W) RX preamp 

B1016 10W in = 160W out 
(1W-35W. 2W=90W) RX preamp 

B3016 30W in' 160W out 
(useable in: 15-45W) RX preamp 
(10W =100W) 


220 MHz ALL MODE 

C106 10W in=60W out 
(1 W*15W, 2W * 30W) RX preamp 

C1012 10W in = 120W out 
(2W=45W. 5W=90W) RX preamp 

C22 2W in = 20W out 

(useable in: 200mW 5W) _ 

RC-1 AMPLIFIER 
REMOTE CONTROL 

Duplicates all switches, 18' cable 


WATT/SWR 

• peak or average reading 

• direct SWR reading 
MP-1 (HF) 1.8 30 MHz 
MP-2 (VHF) 50 200 MHz 


430-450 MHz ALL MODE 

D24 2W in s 40W out 
(1W *25W) 

D1010 10W in = 100W out 
(1W = 25W, 2W“ 50W) 


Available at local dealers throughout the world. 


143 


U31ee!/klm 16890 Church St., Morgan Hill. CA 95037. (408) 779-7363 


COMMUNICATIONS EQUIPMENT,INC. 



















Santa knows he can get terrific package 


deals at Hamtronics. All the famous brand 


names in Transceivers, Receivers, HF, VHF 


UFIF, FM equipment. The latest in Antennas, 


Rotors, Towers and all the necessary 


accessories. 


Santa's so shrewd, even his own personal 


station could have been bought at Flamtronics 
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£ Package 
f stocking 


lo Out-ol-State 
Residents 


for a lot less than he’d pay at 
the dealer closest to home — 
the North Pole! Why not take 


a tip from Santa, shop 


Hamtronics, today. 


Just for openers 
look at these excit 
ing stocking deals at 
prices so low they 
won’t leave you hanging 
after Christmas! fT) 


Even though we offer the best deals, we will meet or 
beat any other dealer's advertised price 


A Division of 
Trevose Electronics, Inc. 
4033 Brownsville Rd. 
Trevose. PA 19047 


S SHIPPING 
AID ORDERS 

i 

I m«*te' cfc«ge] 

I 


(215) 357-1400 

















Parts list, fig 

1 

C1.C2.C5.C8 

15 150 pF trimmer capacitor !Radio Shack 272 13391 

C3 

15 90 pF air variable with built in vernier drive ($2 25 
from BCD Electrol 

C4 

5 60 pF trimmer capacitor IRadio Shack 272 1340) 

C6 C9 

3 10 pF trimmer capacitor (Radio Shack 272 1338) 

C7 

1 4 13 pF air variable (S3 63 from BCD Electro1 

CR1. CH2 

1N914 i Radio Shack 276 1122) 

CR3 

6 2 volt Zener iRadio Shack 276 561) 

LI 

2 turns around qround end of L2 

L2 

22 turns On a T 50 6 (approximately 19* M) 

L3 

24 turns on a T 50 6 (approximately 2.3 ,,H) tap at 6 
turns from ground end 

L4 

40 turns on a T 68 2 (approximately 9 1 »H) tap at 10 
turns from qround end tap 

Q1 

40673 dual gate MOSFEJ (available from Circuit 

Specialists Inc 1 

0203 

MPFI02 FE7 (Radio Shack 276 2062) 

m 

10 k tnmpal (Radio Shack 271 218) 

R2 

10 k pot (Radio Shack 271 215) 

RFC1 

1 mil choke (Circuit Specialists 43LS103) 

71 

12 turns trifilar on an FT 37 61 (approximately 8 ,.H) 

Note all toroids available from Circuit Specialists Inc 

U1 

Ferranti ZN414 a m sub system 1C 02 00 at Circuit 

Specialists Inc ) Also available from MHz Electronics 

Int . 3902 North 27th Avenue. Phoenix. An/ona 85017 

DC Electronics, P O Bom 3203, Scottsdale Arizona 


85257. Electronic Emporium Inc . 4909 East McDowell 

Phoenix. Arizona 85008. and Semiconductors Surplus 

2822 North 32nd Street Unit 1. Phoenix. Arizona 85008 

U2 

IM386 audio amp 1C (Radio Shack 276 1731) 

Y1 Y2 

2 0 MHz crystals in HC6 U holder ($2 50 from BCD Elec 
tro) Y1 and Y2 can be resonant at any frequency be 
tween 1 7 and 2 5 MHz At an t f below 1 7 MHz 
interference is likely from broadcast stations Above 

2 5 MHz it s likely that the ZN414 1C won t have suffi 
cient gain 



of a tunable BFO (for tuning either USB or LSB), then 
a PC mounted trimmer capacitor may be substituted 
for the panel mounted air variable. 

Coupling capacitor C9, which limits the BFO injec- 


i (MIM* 



Photo B Each stage is assembled on a separate board. Layout 
follows the schematic, with the mixer at the upper left andau 
dio amplifier to the right. 

tion, should be adjusted for best results. In this cir¬ 
cuit it's necessary to leak only a very low level of BFO 
energy for CW/SSB detection; the reason is that the 
BFO carrier is injected before the i f amplifier. This 
differs from the usual method in which there is a sep¬ 
arate mixer (product detector) and a fairly high-level 
BFO signal. I can justify the method used in this re¬ 
ceiver only by saying that it allows for a substantial 
reduction in complexity (thanks to the circuitry built 
into the ZN414) and that I find it works quite well. 

construction notes 

You can select your own scheme for wiring and as 
sembly, bearing in mind the necessity for shielded ca 
ble at the input to the ZN414. The method I prefer 
involves assembling each stage on a separate circuit 
board so that construction, testing, and troubleshoot¬ 
ing are limited to simple circuits containing about ten 
components each (see Photo B). It's much safer mak¬ 
ing the journey step-by-step, rather than attempting 
one giant leap! 

Radio Shack circuit boards 276 024 are just the right 
size; extra holes are drilled through the large copper 
pads wherever they're needed. A sewing-machine 
needle makes a satisfactory miniature drill bit. 

I've found that push-in terminals are practically 
indispensable for making external board connections 
such as ground, +12 volts, input, and output. 
These are available from Circuit Specialists, Inc. 
(No. 1495 PK). The circuit boards rest on aluminum 
spacers (Radio Shack No. 64 3024) and are fastened 
to the cabinet with machine screws. Solder lugs (Ra 
dio Shack No. 64 3029) are grounded to the cabinet 
in a similar fashion. 

Use RG/174 U miniature coax cable for connections 
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on the signal path. This includes the connections be¬ 
tween the various stages and the connections from 
the antenna connector and the volume control. 
RG/174-U is available from parts stores that serve the 
TV repair trade. 

The crystals can be mounted directly on the circuit 
board, with the pins used as soldering terminals. Be 
sure to keep the crystal filter input and output well 
isolated. 

Circuit layout at this frequency is generally noncrit 
ical. Still, it's best to position the local oscillator and 
BFO circuitry close to the front panel, with short runs 
of stiff wire to the tuning capacitors. Care should be 
taken in mounting the capacitors and toroids so that 
they are mechanically rigid. 

The Radio Shack 270 272 cabinet made an attrac¬ 
tive and sturdy enclosure for this receiver. Mounted 
on the rear panel are binding posts for power supply 
connections, a phono jack for the antenna, and a 
miniature phone jack for headphones or speaker (Pho¬ 
to C). The front panel layout includes the tuning knobs 
for the local oscillator and BFO, as well as the volume 
control and the on/off switch (Radio Shack 271-215). 

access to parts 

Radio Shack parts numbers are included for many 
of the components used in this project. The rest of 
the parts can be obtained by mail order. 2 3 The tun 
ing capacitor with built-in vernier and dial pointer, 
available from BCD Electro, rates as a "best buy." Its 
threaded holes on the front and bottom allow easy 
mounting. For the prototype of this receiver I used a 
30-pF air variable without a dial pointer but with a built 
in reduction drive almost identical to that in the BCD 
Electro capacitor that had been liberated from a used 
CB rig. You may choose to forego the use of mechan¬ 
ical bandspread and instead use a small variable in par 
allel with the main tuning control. 

The cost of this receiver is low. Using all new parts 
the receiver can be built for around $40, but of course 
with help from a respectable junkbox the cost can eas¬ 
ily be reduced to almost zero. 

alignment 

Before applying power, check the resistance be¬ 
tween ground and the + 12-volt line; it should be in 
the vicinity of 200 ohms. With the set turned on and 
the antenna connected, C4 and C5 should be adjust¬ 
ed for the desired frequency coverage. Tune C8 to 
place the BFO at the i-f. Cl, C2, and C9 are peaked 
for maximum volume. While a frequency counter and 
a signal generator would be helpful during the align¬ 
ment process, perfect results can be obtained with 
nothing more than a general coverage receiver and a 
bit of patience. 



Photo C. Rear panel connections include (left to right) the au 
dio output jack, binding posts for the DC supply, and phono jack 
for antenna input. 



performance 

Sensitivity was measured using an IFR 1200 Com 
munications Service Monitor and a Motorola R2001 B 
Communications Systems Analyzer. An input signal 
of 0.88 microvolts rms was required for a 

lOdB s + N 
N 

A 0.1-microvolt signal was clearly discernible. 

The i f selectivity allows for good copy of both CW 
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WE’VE MOVED! 



l#N/1R 
ctronlcs 


New, bigger and better able to meet your needs. 


We re EXPANDING our product base 
including these new items: 

• New VHF Amp/Preamps with GaAs FETs • 

• New UHF Amp/Preamps with GaAs FETs • 

• New RF Sense Switching GaAs FET Preamps • 

• New Commercial Quality TV Distribution Equipment • 

• New Commercial Quality TV Transmitting Equipment • 

• New Sync/Async RF Modems to 9.6 KBS Rates Standard • 
• We are Still Maintaining all Past Lunar Products • 

Write us the product Ideas you would like to see us develop 


'..II l 


LNFR 


COMMUNICATIONS St SYSTEMS DIVISION 

7930 Arjons Drive San Diego, CA 92126 
Telephone (619) 549-9555 

Telex 181747 ^ i<6 



Now for the first time you can enjoy Hit* truly unique operation of a Digital Voice 
Announcement System designed specifically for Amateur Radio commumca 
lions I he DVK 100 represents the latest technology in digital audio processing 
Create your own natural voice contest calls. CO s etc Your voice is stored in 
digital memory ready to be played back at the touch of a key The Digital Voice 
Keyer is not a tape recorder or robotic sounding synthesizer but a true full fideli 
ty natural voice record/playback system 

The DVK 100 is a must for Hie avid contester and great audio accessory for any 
Ham Shack 


FEATURES 


Superior natural voice quality 
Micro processor controlled 
.12 seconds o! message tiro* 
PTT/VOX operation 
Oynamic/condensor m* input 
Selectable monitor ampktiei 
*itli preset level controls 


• Selectable audio compressor 

• Seated fflamtaane kryboaui 

• 

• Posiiive/negative imyed PT t 

• f SD4 MI’Rf I shielding 

• 

tone generator 


Thr* sound ol thr fulurr* is lierr today Contact your local Amateur Radio dealer nr Nil for 
turther information 


S349 00 SUGGESTED NE1 

AMATEUR PRlCf ** 145 01ALIH INQUIRIES INVIHI) 






NEL-TECH LABS. INC. 

28 DEVONSHIRE LANE • LONDONDERRY NH 03053 
503-434 8234 
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and SSB. Naturally the response isn't as sharp as that 
of a commercial receiver with eight poles of filtering, 
but for all but the most adverse band conditions, selec¬ 
tivity is more than adequate. 

Stability is sufficient for casual CW work, but there's 
probably too much local oscillator drift for good results 
on RTTY or computerized CW. This is to be expect 
ed with an LC oscillator running as high as 12 MHz. 
Herein lies a tradeoff between performance and cir¬ 
cuit complexity. A more stable (and more complex) 
local oscillator could be used at 12 MHz. (I've had good 
results with a series-tuned Colpitts VFO, but it also 
included buffer and doubler stages.) Alternatively, the 
simpler oscillator could be used down at 5 MHz for 
40-meter reception, and stability would probably be 
very good. A crystal-controlled converter could then 
be used for 20-meter coverage. 

other bands 

I tried the receiver on 30 and 40 meters, with good 
results. Only one change was necessary. For 30-meter 
reception I simply retuned preselector Cl. If Cl were 
replaced with a panel-mounted type, a 2 band receiv 
er would result. For 40 meter reception, add a 220-pF 
capacitor across Cl. The local oscillator can be tuned 
down to 9 MHz. 

For operation on 80 meters, replace the antenna tun¬ 
er and the local oscillator toroids; LI will now have 
three turns; L2, 35 turns on a T-68-2 (approximately 
7 //H); and L3, 30 turns on a T-68-2 (approximately 5.1 
/«H). Tapped seven turns from ground. Add a 220-pF 
capacitor across Cl. A panel-mounted capacitor will 
be needed to peak the antenna preselector. A varia 
tion of 15 pF will allow for a preselector tuning range 
of approximately 100 kHz. 

conclusion 

The builder who has assembled a few simple 
projects will find this superhet easy to construct and 
a pleasure to operate. Perhaps this project will pro 
vide a bit of inspiration to some would-be homebrew 
er who has been discouraged by the supposed 
difficulty of building a complex receiver. 
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TECHNIQUES 


the super-cathode 
driven amplifier 

Although the cathode-driven 
(grounded-grid) amplifier looks sim¬ 
ple on paper, it is actually complex; 
what's more, some interesting varia¬ 
tions of the basic circuit can provide un¬ 
usual advantages to the user. 

Consider fig. 1. This is a simplified 
grounded-grid amplifier circuit with a 
tuned cathode input. The drive signal 
(e c ) is link-coupled to the tuned circuit, 
but a pi-network or other arrangement 
could be used as well. The grid of the 
tube is at RF ground potential and the 
exciting signal is applied between cath¬ 
ode and (grid) ground. 

Nowlookatfig.2. All remains as be¬ 
fore, except that the grid of the tube is 
tapped on the cathode tank so that a 
portion (e g ) of the total drive signal is 
applied in-phase to effectively oppose 
the cathode signal (e c ). This is termed a 
super-cathode driven amplifier. Drive 
power is thus increased and stage gain 
is decreased. 

While it may appear ridiculous to de¬ 
sign an amplifier that demands more 
than the minimum amount of driving 
power, this circuit may be used to ad¬ 
vantage when it's necessary to absorb 
excess drive power from the exciter. A 
case in point: an amplifier is desired to 
run 1 kW PEP input and deliver about 
650 watts output. It will be driven by the 
usual R F transceiver, with a power out¬ 
put of slightly over 100 watts. Aha! A 
single 3-500Z, running at 2500 volts and 
400 mA, should do the job. A nice home 
project for the enthusiastic builder! 

Looking at the 3-500Z data sheet 
shows that the idea is practical except 


VI 



fig. 1. Simplified cathode driven circuit 
with driving signal applied between 
cathode and ground {grid). 


VI 



fig. 2. A portion of the drive signal (e g ) is 
applied in-phase to the tube. This op¬ 
posed the larger cathode drive voltage, 
E c . This is termed a super-cathode driven 
amplifier. 


for one fact. The 3-500Z requires only 
about 46 watts of drive power. What to 
do with the other 60 watts of drive pow¬ 
er available from the exciter? 

Some operators who have run into 
the problem of excess drive try to solve 
it by merely cranking down the mic gain. 
This may work if they don't get excited 
and run the gain up, and if the exciter is 


capable of proper ALC action at reduc¬ 
ed input (many aren't). 

Perhaps what's needed is inverse 
feedback in the amplifier to "soak up" 
excessive drive. This will help, but only 
marginally. A T-pad between exciter 
and amplifier? Yes, but unless the pad 
is switched in and out, it will remain in 
the circuit during reception . . . not an 
elegant solution. 

super-cathode driving 

This is a case where the super¬ 
cathode driven circuit comes into its 
own. Excess drive power is converted 
into "feedthrough" power and stage 
gain can be tailored to fit the available 
level of drive. 

Hold it! Don't rush out and start con¬ 
verting your 3-500Z amplifier to a super¬ 
cathode driven mode. Removing the 
grid from ground destroys the inherent 
isolation of the stage and instability is 
likely to result. What's required is a 

3- 500Z with an extra grid to be used for 
RF shielding purposes! Luckily, such a 
tube has been available for decades: the 

4- 400A. 

The 4-400A super-cathode 
driven tetrode amplifier 

At one time the 4-400A was widely 
used by Amateurs in grounded-grid am¬ 
plifier service. Merely tie both grids of 
the tube to ground and away you go. 
While the 4-400A wasn't designed for 
this class of service, it did work, provid 
ed the user kept a close eye on grid cur¬ 
rent ... it was easy to exceed the No. 1 
grid wattage dissipation limit of the 
4-400A in classic grounded-grid service 
(see table 1). 

The 3000-volt conditions listed in 


November 1986 EfS 73 




1987 

CALLBOOKS 



□ North American Callbook 

Incl. shipping within USA S28.00 

Incl. shipping to foreign countries 30.00 

□ international Callbook 

Incl. shipping within USA $28.00 

Incl. shipping to foreign countries 30.00 

□ Callbook Supplement, published June 1st 

Incl. shipping within USA $13.00 

incl. shipping to foreign countries 14.00 

SPECIAL OFFER 

□ Both N.A. & International Callbooks 

Incl. shipping within USA $53.00 

Incl. shipping to foreign countries 58.00 


Illinois residents please add 6«/7% tax. 
All payments must be in U.S. funds. 


Illbook 


RADIO AMATEUR I 

call bool 

Dept. F 

925 Sherwood Dr.. Box 24 7 
Lake Bluff. IL 60044, USA 


Tel: (312) 234*6600 


Continuing a 66 year tradition, there are 
three new Callbooks for 1987. 

The North American Callbook lists the calls, 
names, and address information for licensed 
amateurs in all countries from Canada to 
Panama including Greenland, Bermuda, and 
the Caribbean islands Plus Hawaii and the 
U.S. possessions. 

The International Callbook lists the 
amateurs In countries outside North 
America. Coverage includes South America. 
Europe, Africa, Asia, and the Pacific area. 

The 1987 Callbook Supplement is a new idea 
in Callbook updates; it lists the activity in 
both the North American and International 
Callbooks. Published June 1. 1987, this 
Supplement will Include all the new licenses, 
address changes, and call sign changes for 
the preceding 6 months. 

Publication date for the 1987 Callbooks is 
December 1, 1986. Sec your dealer or order 
now directly from the publisher. 


The "Flying Horse" 
sets the standards 


Table 1 4 400A (Voice Conditions!. Ratings apply to 4 250A, within plate dissipation rat 
ing of 4 250A 


DC Plate Voltage 

2000 

2500 

3000 

volts 

Zero Signal DC Plate Current’ 

60 

65 

70 

m A 

Single Tone DC Plate Current 
Single Tone DC Screen 

265 

270 

330 

mA 

Current 

55 

55 

55 

mA 

Single Tone DC Grid Current 

100 

100 

100 

mA 

Single Tone Driving Power 

38 

39 

40 

watts 

Driving Impedance 

160 

150 

140 

ohms 

Load Impedance 

3950 

4500 

5000 

ohms 

Plate Input Power 

530 

675 

990 

watts 

Plate Output Power 

325 

435 

600 

watts 


"Varies from tube to tube 


table 1 are interesting. The simplified 
circuit is shown in fig. 3. Grid and screen 
terminals of the tube are grounded and 
the drive is applied to the filament circuit 
in the conventional manner. Power in 
put is 1 kW PEP and drive power is about 
40 watts about thesameasa3-500Z. 

But the big advantage of the 4 400A 
is that it has two grids to play with. Grid 
No. 1 can be used to vary the power gain 
of the tube and grid No. 2 provides ex 
cellent internal shielding. 

In passing, it should be noted that 
when used in a super-cathode driven 
circuit, the drive signal serves as a 
screen power source. Screen to-cath- 
ode voltage (egg) is supplied by the drive 
signal as shown in fig. 4. The control 
grid of the 4 400A is tapped to a point on 
the cathode circuit to provide the 
desired amount of "bucking" voltage 
(et,) and the screen element is at RF 
ground potential. Resting plate current 
is low because screen voltage is low 
(zero) with no drive signal. Converted 
drive power is large, as is total grid drive 
requirement. 

the K7BYQ-W7EPM tests 

In 1959 two EIMAC engineers, 
K7BYQ and W7EPM, ran extensive 
tests on a super-cathode driven ampli 
fier using a single 4-400A tube.’ The 
results of their tests are listed in table 2. 
They h3d difficulty getting the test am¬ 
plifier to work properly on the highest 
bands (20 and 10 meters) because 
ferrite-core filament chokes weren't 
available in those days. But the amplifier 
worked perfectly on the lower bands, 


4-400A 



1 , 


fig 3 The 4 400A tetrode connected as a 
high mu triode for cathode driven 
(grounded grid) service Screen to- 
cathode voltage (e,,,) is equal to e r . 


4 4004 



fig 4 Drive signal (e c ) is developed be 
tween cathode and ground Bucking sig 
nal (e b ) is developed between cathode 
and grid #1. 


and when a good filament choke was 
finally designed, performance was 
duplicated on the higher bands. 

However, in 1959, hams weren't 
troubled by an excess of driving power, 
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For more than 40 yeo n we 
nave been serving the amateur 
community with QUALITY PRODUCTS and 
DEPENDABLE "S-E R V I C E” and. we fully intend to 
carry on this proud tradition with even MORE new 
product lines plus the same ' fair" treatment you've 
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UNPRECEDENTED WIDE FREQUENCY RANGE: Covert 140.000- 
153 000 MH* instepsth.it can beset to any multiple of 5 kHz up to 
50 kHa. 

CAP/MARS/NAVY MARS, BUIIT IN: The wide frequency range 
facilitates use of CAP and All MARS FREQUENCIES including 
NAVY MARS. COMPARE.' 

TINY SIZE: Only 2 inches high, 5 l . inches wide and 7'« inches 
deep! 

MICROCOMPUTER CONTROL: Gives you the most advanced 
operating features available. 

UP TO 11 NONSTANDARD SPLITS: COMPARt this with other 
units! 

20 CHANNELS OF MEMORY IN TWO SEPARATE BANKS: Retains 
frequency, offset information. PI tone frequency. 

DUAL MEMORY SCAN: Sian memory banks separately or to¬ 
gether All memory channels are tunable independently 

COMPARE.' 

MEMORY SCAN LOCKOUT: Allows you to skip Over channels 
you don't want to scan. 

TWO RANGES OF PROGRAMMABLE BAND SCANNING: limits 
are quickly reset. Scan ranges separately or together with inde¬ 
pendently selective steps in each range COMPARt/ 

BUSY SCAN AND DELAY SCAN: Busy scan stops on an occupied 
channel. Delay scan provides automatic auto-resume. 
DISCRIMINATOR CENTERING (AZDEN EXCLUSIVE PATENT): 
Always stops on frequency desired when scanning. 

PRIORITY MEMORY AND ALERT: Unit constantly monitors one 
memory channel for signals, alerting you when channel is 
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LITHIUM BATTERY BACKUP: Memory information can be stored 
for up to 5 years even if power Is removed. 
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ILLUMINATED KEYBOARD WITH ACQUISITION TONE: Keys are 
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parameters on the display. 

FULL 16-KEY TOUCHTONE PAD: Keyboard functions as auto- 
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MICROPHONE CONTROLS: lip/down frequency control and 
priority channel recall. 

PL TONE GENERATOR BUILT IN: Instantly program any of the 
standard PL frequencies into the microcomputer. COMPARt/ 
TRUE FM. NOT PHASE MODULATION: Unsurpassed intelligibil¬ 
ity and audio fidelity. COMPARt/ 

HIGH/LOW POWER: Select 25 watts or 5 watts output — fully 
adjustable. 

SUPERIOR RECEIVER: Sensitivity is belter than 0.15 microvolt for 
20-db quieting. Commercial-grade design assures optimum dy¬ 
namic range and noise suppression. COMPARE! 

DIRECT FREQUENCY ENTRY: Streamlines channel selection and 
programming. 

OTHER FEATURES: Rugged dynamic microphone, built-in spea¬ 
ker . mobile mounting bracket, remote speaker jack, and all cords, 
plugs, fuses and hardware are included. 
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Table 2. 4-400A (voice conditions), super-cathode drive. 


DC Plate Voltage 

3000 volts 

Zero-Signal DC Plate Current* 

30 mA 

Single-Tone DC Plate Current 

330 mA 

Single-Tone DC Screen Current 

60 mA 

Single-Tone DC Grid Current 

30 mA 

Driving Impedance 

250 ohms 

Load Impedance 

5000 ohms 

Plate Input Power 

990 watts 

Plate Output Power 

625 watts 

Single-tone Drive Power 

115 watts 

’varies from tube to tube 



the cathode-driven circuit hadn't yet be¬ 
come popular and the whole idea end¬ 
ed up in the dusty pages of history. 

Perhaps the super-cathode driven 
amplifier is today's solution to a 1 kW 
PEP amplifier driven by a 100-watt ex¬ 
citer. The 1959 experiments showed 
that the ratio between screen and grid 
voltages for a 4-400A in this circuit was 
about 5:1. The peak screen driving sig¬ 
nal was about 320 volts. The peak grid 
signal, then, is about one-fifth of this, or 
about 64 volts. 

How to obtain this voltage ratio be¬ 
tween grid and screen voltages? K7B YQ 
and W7EPM tapped the filament choke 
(fig. 5) directly. Onesideof the filament 
was grounded to complete the DC re¬ 
turn. Screen current was monitored as 
shown. 

Another scheme is to add a third 
winding, one having one-fifth the num¬ 
ber of turns of the bifilar winding, to the 
choke. Thus, if the choke has 30 bifilar 
turns, six turns could be added to 
achieve the 5:1 voltage ratio (f ig. 6). The 
ratio can easily be altered by changing 
the number of additional turns. 

If the number of turns between grid 
No. 1 and the filament (cathode) is too 
small, the amplifier resembles a straight¬ 
forward grounded-grid stage. Driving 
power will be a minimum and grid cur¬ 
rent will be very high. As the number of 
turns is increased, grid current drops 
and grid drive level rises. Too many 
turns will make the tube very hard to 
drive. 2 

The data in table 2 is enough to get 
started. It will be interesting to see how 
this circuit works in conjunction with the 




solid-state exciters in common use to¬ 
day. Experimenters! Here'sachanceto 
try something different. 

For a reprint of the article describ¬ 
ing K7BYQ's and W7EPM's work with 
cathode-driven amplifiers, send four 
first-class stamps or IRCs to me at 
EIMAC, 301 Industrial Way, San Car¬ 
los, California 94070. Request bulletin 
AS 33. 
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PRACTICALLY SPEAKING ...fr 


from the mailbag 

Although I usually devote this en¬ 
tire column to a single topic. I'd like to 
take this opportunity to respond to 
some of the questions readers have 
asked since this column began just 
over a year ago.* 

parts sources 

Several readers have asked where 
they can obtain parts for projects. If 
they're looking for standard parts, I 
refer them to ads in the pages of ham 
radio and other magazines. Sometimes 
parts needed for Amateur Radio 
projects can be found through local 
distributors, even though their primary 
market may be defined as consumer 
electronics service shops or computer 
hobbyists. Most semiconductor 
devices that you'll need are available 
from sources such as Jim-Paks or one 
of the consumer electronics replace¬ 
ment lines — for example, HEP, ECG, 
and NTR. 

Radiokit** offers a 1500-watt trans¬ 
match kit that can be used for a varie¬ 
ty of applications besides the stated 
purpose of antenna matching. Be¬ 
cause it contains a 28-/xH rotary induc¬ 
tor, turns counting dial parts, and a 
pair of 208-pF, 3500-volt variable capa¬ 
citors, it can be adapted for use in 
homebrewed power amplifiers. Judg¬ 
ing from my mail about high-power rf 
parts, I suspect that the age old habit 
of building linear and Class-C power 


* Readers are welcome to contact me at P.O. Box 1099, 
Falls Church, Virginia 22041. 

‘*Radiokit, P.O. Box 973, Pelham, NH 03076. 


amplifiers is not yet dead — despite 
the large number of commercial am¬ 
plifiers on the market. 

Obtaining parts for power amplifiers 
can be aggravating. While every local 
ham shop used to carry such parts, 
they are now difficult to obtain. One 
chap complained bitterly about the 
difficulty in obtaining the high-voltage 
plate transformer for a linear project. 
The parts list called for a commercial 
transformer, but the manufacturer was 
used to dealing only with commercial 
and industrial clients. There was a 
minimum factory order of $500, and no 
means for dealing with clients who 
lacked bank or Dun & Bradstreet refer¬ 
ences. For high-voltage, high-power 
parts for dc power supplies, try Peter 
Dahl Company. They make transform¬ 
ers suitable for amateur projects — 
and will actually deal with you! 

For a one-of-a-kind power amplifier 
project, of course, you can scour the 
hamfests and surplus shops. Unfor¬ 
tunately, while such parts were easily 
obtained from World War II surplus 
when I was a kid, those sources have 
since dried up. If you intend to write 
an article about the project for this or 
any other Amateur magazine, please 
don't use a part that was obtained at 
a hamfest, from a surplus house, or 
from under a buddy's workbench un¬ 
til you know for sure that the part is 
still available from other sources. For 
replication of your project by others, 
there has to be a reliable source of 
parts! 

There are some novel ways to find 
high-voltage power supply parts. For 
example, I needed an oil-filled high- 


voltage capacitor for a project. Now, 
if you've watched the right TV shows, 
you've seen physicians use a clever 
device called a defibrillator to "jump- 
start" patients who try to die of cer¬ 
tain kinds of heart attacks. The pad¬ 
dle electrodes are placed on the 
patients's chest, buttons are pressed 
and BLAM! — the patient's body 
lurches into the air a foot or so. 

Because I'd worked as a biomedical 
engineer in a university hospital, I'd 
had some experience with defibrilla¬ 
tors. The old standard defibrillators 
generated a damped capacitor dis¬ 
charge waveform from a 16-^F capa¬ 
citor. Most of them consisted of a 7-kV 
dc power supply, a 16-/tF capacitor, 
and a dpdt vacuum relay that trans¬ 
ferred the capacitor terminals from the 
dc power supply to the patient elec¬ 
trodes (through a 100-/iH choke). Typi¬ 
cal defibrillators of a dozen years 
ago used a 16-jtF/7500 wVdc or 
16- ^F/10,000 wVdc oil-filled capaci¬ 
tor that rarely went bad. Those capa¬ 
citors make ideal filter capacitors in 
ham power supplies. The transformers 
are useless for this application because 
of their current rating, which is too 
low. 

The vacuum relays (spdt in older 
machines, dpdt in later models) are 
useful for rf purposes. I used a relay 
from a scrap defibrillator to switch coil 
taps in a loaded vertical antenna many 
years ago. 

OK, so how do you go about locat¬ 
ing old defibrillators? They're not just 
lying around in surplus parts stores, are 
they? Yes, they are. I also saw one, 
an old American Optical defibrillator, 
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at the Gaithersburg Hamfest just a 
year ago. You might try calling the 
biomedical engineer at a nearby hospi 
tal or checking with firms that deal 
in used hospital or veterinary equip 
ment. Defibrillators are high risk items 
for hospitals; malfunctions cost lives 
and result in malpractice suits. As a 
result, outdated equipment is often 
taken out of service while the relay and 
capacitor are still useful to hams. Look 
for models by American Optical 
(16-/«F/7500 wVdcl, Hewlett-Packard 
116-/<F/10,000 wVdc or very old Air 
Shields (25/tF/5000 wVdc). Don't pay 
a lot for these machines. When dick 
ering over the price, remember that 
they're too risky for the smart hospi¬ 
tal engineer to put back into service — 
and for the same reason, less useful for 
replacement parts than might be ex 
pected. Other sources of parts include 
rf diathermy equipment, industrial in¬ 
ductive heating equipment, magnetiz 
ing equipment, and so forth. 

amplifier tuning problem 

One reader complained that his 
commercial linear amplifier worked 
poorly, resulted in less than encourag 
ing signal reports and (here's the clue) 
always tuned to the same spot on the 
loading dial. Furthermore, according to 
signal reports, the output was horribly 
distorted on 20 meters. My first 
thought, confirmed in conversations 
with two friends who work in radio 
transmitter repair, was that although 
something might be wrong with the 
amplifier, the most likely problem was 
in the antenna or transmission line. 

In my own experience, the only time 
my transmitter (and later linear) load 
ed to the same point on the loading 
control dial was when the antenna (or 
coax) was either open or shorted. This 
problem was sometimes masked by 
the fact that the receiver still worked 
correctly. The 20 meter distortion was 
merely more pronounced than distor 
tion on other bands. One explanation 
of the distortion would be improper im¬ 
pedance matching between the anode 
of the power tube and the antenna. 
Another possible explanation one 
consistent with my experience 


would be that the shield on the coax 
was open, leaving the reception intact 
but obliterating the transmitter or linear 
tuning! If you're experiencing that kind 
of problem, check out the antenna be 
fore messing with the transmitter. 

In most commercial equipment, 
“loading problems” are unlikely if the 
correct load impedance is presented to 
the output. Of course, they're possi¬ 
ble .. . but they're so unlikely that it's 
best to look for other causes first. The 
correct way to diagnose the problem, 
in my opinion, is to use a low-cost 
piece of test equipment that every 
Amateur ought to have: a 50 ohm 
dummy load. If the amplifier loads into 
the dummy, then I suspect the 
antenna. 

Of course, it should go without say¬ 
ing that the Amateur should check the 
antenna, transmission line, couplers, 
low pass TVI filters, and switches or 
relays in the line. In some cases, dc 
resistance checks of switches and re¬ 
lays is not too useful at rf. While a 
"bad” reading is to be believed, a 
"good” reading might be a false indi¬ 
cation. If the dc resistance checks rev 
eal no obvious fault, try checking the 
parts by either substitution or removal. 
In a future column, we'll deal with an¬ 
tenna instrumentation and trouble 
shooting. 

coax velocity factor 

The velocity factor (VF) of a trans 
mission line is a decimal fraction de¬ 
scribing the percentage of the speed 
of light (C) at which signals propagate 
in the line. For example, when we say 
that ordinary coaxial cable has a vf of 
0.66, we are saying that the signal trav 
els in the line at 66 percent the speed 
of light. When we want to cut a length 
of coax to a specific electrical length, 
we calculate the physical length re¬ 
quired for that frequency and then 
multiply by the VF. A common exam¬ 
ple is the half wavelength transmission 
line. The impedance of a load (such as 
an antenna) is repeated every half 
wavelength back down the line. If we 
want low cost antenna measuring in 
struments to be accurate, then we 
should use a connecting transmission 
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* FEATURES * 


PROCESSORS 8088 16 BIT 4.77MHZ PROCESSOR 

OPTIONAL 8087 MATH CO-PROCESSOR 

MEMORY 256K RAM EXPANDABLE TO 640K 
DIRECTLY ON MOTHER BOARD 

DISK DRIVES 2 D/S DD FLOPPY DRIVES 360K 

KEYBOARD DELUXE KEYBOARD LED INDICATORS 

SYSTEMS MS-DOS CPM-86 PC-DOS ZENIX BASIC 

SOFTWARE RUNS FLIGHT SIMULATOR DBASEIN 
FRAMEWORK SYMPHONY RBASE 
LOTUS 123 WORDSTAR PFS FILE ETC. 

OPTIONAL 20 OR 30 MEG HARD DRIVE 
AUTO/BOOTING 

DISPLAY COLOR RGB OR COMPOSITE MONO 
PRINTER CENTRONICS PRINTER PORT 


♦ I35W POWER SUPPLY ♦ 30 DAY WARRANTY 


WE ALSO STOCK THE FOLLOWING ITEMS 

♦MEMORY CHIPS* 

♦CONNECTORS* 

♦TTL CHIPS* 

♦TRANSFORMERS* 

♦CMOS CHIPS* 

♦SWITCHES* 

♦LINEAR CHIPS* 

♦CAPACITORS* 

♦TRANSISTORS* 

♦RESISTORS* 

♦DIODES* 

♦METERS* 

♦LEDS* 

♦BREADBOARDS 



AZOTIC INDUSTRIES 
2026 W BELMONT 
CHICAGO ILL 60618 
312-975-1288 


VISIT OUR RETAIL STORE 
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line that is an integer multiple of half¬ 
wavelength. To find the correct physi 
cal length, we would use the half 
wavelength formula multiplied by the 

VF of the coax: 

, ' 492 „ ,,,, 


where: 

L is the length in feet 
/is the frequency in megahertz 
VF is the coax velocity factor 
When we work through an example, 
we find that a 20 meter half-wavelength 
(492/14) is 35 feet. If we use regular 
coaxIVF = 0.66), then we find a correct 
physical length to achieve an electrical 
half wavelength is (35 x 0.66), or 23.1 
feet. 

Standard Amateur literature (includ 
ing mine) usually cites the following ve¬ 
locity factors for common coax: 
Regular Polyethylene: 0.66 
Polyfoam: 0.80 
Teflon: 0.70 


We take these figures as gospel true, 
only to find problems on the work¬ 
bench. I discovered this problem years 
ago in a marine radio shop (the old- 
fashioned kind, where a "frequency 
meter" was a war surplus BC-221) 
where we used coaxial cable as a 
calibrator for depth sounders. Those 
devices send an ultrasonic pulse to the 
bottom and then time the return echo. 
We used a precisely cut roll of coax to 
time the signal to exactly 100 feet. 

But the physical length I was ordered 
to cut didn't make sense if the coax VF 
was 0.80. The shop owner informed me 
(and he turned out to be right!) that 
most coax only approximates the sped 
fied velocity factor. He showed me a 
method of measuring VF in any given 
sample of coax (see fig. 1). The proce¬ 
dure is as follows: 

1. Cut a convenient length of coax (20 
to lOOfeet). Measure its physical length 
as accurately as you can. 

2. Connect the coax to a signal genera¬ 
tor and either an oscilloscope or rf volt¬ 
meter as shown in fig. 1. (The junction 
box shown in the inset is useful.) Short 
circuit the distant end of the coax. 

3. Calculate the approximate half¬ 
wavelength frequency from 

, 492 • VF 

■' l. 

using the "standard wisdom" velocity 
factor given above. 

4. Adjust the signal generator output to 
maximum and get a decent deflection 
on the oscilloscope. Rock the frequen¬ 
cy back and forth to find the frequency 
at which the trace on the oscilloscope 
drops to its lowest point. This frequen¬ 
cy (which can be read on the optional 
frequency counter) is the electrical half¬ 
wavelength frequency. It is nulled be 
cause the short circuit at the end is a 
zero-ohms impedance, and is reflected 
exactly to the feedpoint at the half 
wavelength frequency. 

5. Calculate the actual VF from 
ff*L)/492. 

For example, / bought a 50 foot roll of 
RG-58 coax of unknown ancestry at a 
hamfest (it measured 51 feet). Because 
it was foam coax, the standard-wisdom 
VF was 0 80. Thus, a 51 foot length was 


an electrical half wavelength on a fre¬ 
quency of (492 x 0.80)151 ft), or 7. 72 
MHz. When / measured it using the 
method shown in fig. 1, the "short- 
circuit frequency" that indicated half¬ 
wavelength was not 7.72 MHz, but 
7.13. Thus, the actual VF was 
7.13 • 51 

492 .or 0.74. 

While the actual velocity factor isn't 
terribly important for most Amateur an¬ 
tenna work, it can be important in meas 
urements of antenna parameters, or in 
cases (like my marine shop employer's) 
where the coax is used in another meas 
urement system. 
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THE CHAMP \ 



BIRO MODEL 4304 

NO ELEMENTS 
25-1000 MHZ 
RF SAMPLING PORT 

AUtMOtlZCO iTifVT DfSTRIBUTOt 

I Websferl 

WEBSTER COMMUNICATIONS INC. 

115 BELLARMINE 
ROCHESTER. Ml 48063 

313 - 375-0420 ^ 153 

CALL TOLL FREE 

800 - 521-2333 

800 - 482-3610 


SAY YOU SAW IT 
IN 

HAM RADIO 
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1500 WATT PEP TRANSMATCH KIT 


BASIC KIT- 

1 rotary inductor 28/ih $139.80 

2-6:1 ball drives P| u s *3 00 

1 .0-100 turns counter Sh.pp.ngand handling 

2 - variable capacitors 23-208 pi 3500 v rms • 

OPTIONS- 

enclosure (pictured in Sept 86 CO) $60 00 

4 1 balun kit $1875 ^ 

dials, terminals, ceramic standotls. hardware, etc available—send lor catalog. 


NSMATCH KIT m 

Call Now 

Nel-Tech DVK-100 ' 

Digital Voice Keyer 
in STOCK 
$349 net 

$ 154.95 \ 

Plus S3 00 \ 

Shipping \ 

pf 3500 v rms 

0) ,,, $60 00 

l/ 156 ., n 


1986-87 

CATALOG 

$ 1.00 


RADIO KIT 
P.0. Bos 973H 
Ptlham. NH 03076 
(603| 635-2236 
teles 887697 


Jensen s new catalog leatures hard-to- 
lind precision tools, tool kits, tool cases 
and test equipment used by ham radio 
operators, hobbyists, scientists, en¬ 
gineers. laboratones and government 
agencies Call or write tor your Iree copy 
loday. zos 

Depl HR 

I0MSGN I 7815 S 46lh Street 
I Pnoennt AZ 85044 

TOOLS INC. I (602)968 6241 


Iron Powder and Ferrite 

TOROIDAL CORES 


Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baiuns, Etc. 

Small Orders Welcome J 

Free 'Tech-Data' Flyer m 

S,ce„„ W Cf'^" 

12033 Otsego Street, North Hollywood, Calif. 91607 

t* 155 

m Gett^any fieimnnibiaoen ^ithe'm — Meiiies Sir 88 4930 Deimoic 18 •Vest Germany 
m jaoan Toyomura electronics Company Ltd 7 9 ? Chorny Sola Kanca Ch»yoda *u To*/o Jaoen 


Gunnplexer/ 


& cicce//orie/ 


10 & 24 GHz 


^ 154 


A. Mlcruwave Associates 10 GHz Gunnplexer. Two ol thoso transceivers can tomi tha haart ol a 10 GHi 
communication ayatam tor votca, mew, video or data tranamlaaion, not to man lion mounlalntop DXIngl 
MAB7141-1 (pair ol 10 mW Iranscalvara) *251.95. Hlghor powar until (up to 200 mW) available B Micro¬ 
wave Associates 24 GHz Gunnplexer. Similar charactarlattca to 10 GHz unit MA67820-4 (pair of 20 mW 
transceivers) S739-20. C. This support module la deelgned lor uee with the MA87141 and MA97820 and 
provldee all ol tha circuitry tor a lull duplex audio tranacaiva ayatam. Tha board contain! a low-noise. 
30-MHz lm receiver, modulator! tor votca and mew operation, Gunn diode regulator and varactor aupply. 
Malar outputa are provided lor monitoring received signal levels, discriminator output and varactor tuning 
voltage. RXMR30VD aaaamblad and taetad *119.95. D. Complete, ready to use communication ayatam 
lor voice or mew operation. Ideal lor repealer linking. A power aupply capable of delivering 13 volte de 
at 250 mA (lor a 10 mW version), microphone, and haadphona and/or loudspeaker are tha only additional 
Items needed lor operation. Tha Gunnplexer can be removed lor remote mounting to a tower or 2 or 4 
loot parabolic antanna. TR1KGA (10 GHz. 10 mW) 3399.95. Higher powar unite available. TR24GA (24 GHz, 

20 mW) *039.95. Also avallabla: hom, 2 and 4 tool para¬ 
bolic antennas, Gunn, varactor and detector diodes. 
HoVOAfftu search and lock syatams, oscillator modules, waveguide. 

1 " f llangas. ale. Call or write lot additional Information. Let 

H6C6IV6f ARR take you higher akth quality 10 and 24 GHz eaulpmeni! 


Research 


Box 1242 


Burlington CT 06013 


203 582-9409 


- FREE CATALOG! 


Features Hard-to-Find Tools 
and Test Equipment 


SPECIALISTS 

IN FAST TURN 

P.C. BOARDS 


PROTOTYPE P.C. BOARDS 

AS LOW AS $25.00 

• SINGLE & DOUBLE SIDED 

• PLATE THROUGH HOLES 

• TEFLON AVAILABLE 

• P C. DESIGN SERVICES 


FOR MORE INFORMA TION 

V/JH /Midland 

Technologies 


34374 EAST FRONTAGE ROAD 
BOZEMAN, MT59715 (406)586-1190 


SATELLITE 
DECODER MANUAL 

Reveals How Signals are De-Cy Phared 

• Three dltlerent types used. 

• detailed/schematics 

• digital audio processors 

• error correction 8c littering 
100 pages bound ... $24.95. 

NEW LADY X TASY KITS FROM SW«5 
ASSEMBLED READY TO JO t ROM 5: *J«5 
OTHER TYPES ' JF DECODERS AVAIIABLE 
SCHEMA TV •; A 1‘ .ARP .AVAILABLE 
DEALERS INQUIRIES INVITED 
SEND S5 rOS INFORMATION CATALOG 
Payment by Money Order preferred 

Pilgrim Video Products 

P O Box 3325 H 
Plymouth Ctr. MA 02361 
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BLACK DACRON 1 ' POLYESTER 
ANTENNA ROPE •" i» 

•UV-PROTECTED 

•HIGH ABRASION RESISTANCE 

•REQUIRES NO EXPENSIVE 
POTTING HEADS 

•EASY TO TIE l UNTIE KNOTS 
•EASY TO CUT WITH OUR HOT KNIFE 
•SIZES: 3/32" 3/16" S/16" 

•SATISFIED CUSTOMERS DECLARE 
EXCELLENCE THROUGHOUT U.S.A. 

LET US INTRODUCE OUR DACRON" 
ROPE TO YOU • SEND YOUR NAME 
AND AODRESS AND WE'LL SEND YOU 
FREE SAMPLES OF EACH SIZE AND 
COMPLETE ORDERING INFORMATION 


synthetic 
textiles in. 


textiles inc. 


MICROCOMPUTER 
REPEATER CONTROL 



$129 


Introducing the MICRO Rf PEA TER CONTROLLER RPT 2A a nets 
concept in IOW COST EASY TO INTERFACE mxnxompulvi 
repealer control Replace old loon: hoard*. with stale ol the nil 
merroconipuler that add* NEW FEATURES HIGH RELIABILITY, 
LOW POWER SMALL Sl7T and FULL DOCUMENTATION lo you# 
system Direct interlace (drop m> ninth moil rejieolem DmimiUhI m 
lertace information included Onninal MICRO REPEATER CONTROL 
article featured in OST Dec 1963 


. 

• leva Out Term* 

• t*rr t rrnv,,' Af.v>- i M ■ 

.1 • • -w • W M I ■ 

• ( l**Ml-., fteet 

• 


• fix ..i.i-f,i»jr. 1 1 in i <( Mit 

• i • f niifi 'i PT1 ir.t«'i i . 

• *Vnp W.tw** frww Gwtt'r.iki* 

• 
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RPT 2A Kit Only 5129 o*us $3 00 shipping tJ * 159 

PROCESSOR CONCEPTS ^ 

P O BOX ?60?3 WB 

ST PAUL. MN 55126 

(6t?| 484-9176 7pm 10pm evening* 

CALL OR WRlTf FOR FREE CATALOG AND SPECIFICATIONS 



27th ANNUAL 

TROPICAL HAMBOREE 

ARRL FLORIDA STATE CONVENTION 
FEBRUARY 7-8,1987 

DADE COUNTY YOUTH FAIR GROUNDS 

Tamiami Park. 10901 S.W. 24 Street (Coral Way) Miami, Florida 


f 


FREE,PARKING 15,000 VEHICLES 

1,000 INDOOR SWAP TABLES W/POWER 

LICENSE EXAMS 

PACKET RADIO PROGRAMS 

TECH TALKS 

TRAFFIC HANDLERS BREAKFAST 
WOUFF HONG INITIATION 


300 CAMPSITES WITH FULL HOOKUPS 
200 COMMERCIAL EXHIBIT BOOTHS 
DX FORUM & DINNER 
COMPUTERS & SOFTWARE 
RCA FLORIDA SECTION LUNCHEON 
HAMBOREE DEALER SPECIALS 
ACTIVITIES FOR NON-HAMS 


Registration: $5.00 Advance . . . $6.00 Door. Valid both days. (Advance deadline Jan. 30th) 
Swap Tables. 2 days: $16.00 each. Includes power. 

All swap table holders must have registration ticket. 

Campsites: $10.00 per day. includes water, power, sanitary hook-ups, showers. 

(All RV vehicles, tent campers, vans, trailers welcome — no ground tents please.) 
Headquarters Hotel: Ramada Hotel. Airport, 3941 N.W. 22nd Street 
Special Hamboree Rates: $45.00 Single, Double, Triple or Quad 
Reservation forms available through Dade Radio Club December 1 st. 


Make checks for Registration, Swap Tables & campsites payable to: 
DADE RADIO CLUB. P.O. BOX 350045, MIAMI, FL. 33135 


Exhibit Booth 
Information 

Evelyn D. Gauzens, 
W4WYR, Chairman 
2780 N.W. 3rd St, 
Miami, FL 33125 
Telephone: 
(305)642 4139 


A Page Brochure 
Available... 
December 1st 
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sunspot minimum 
update 

You can expect current DX propaga¬ 
tion conditions to last for about a year 
after we pass the sunspot number 
(SSN) minimum; it will take about that 
long before much change can be noted. 
But when is the minimum? Have we 
reached it yet? Let's review the data so 
far. 

Since our last look (in April, 1985) the 
SSN has shown more flattening, sink¬ 
ing to a value of 16 at the end of 1985. 
Even the increased solar activity in 
February and March, 1986 raised the 
SSN only moderately. In June, a new 
low in observed sunspots for this 
11 -year cycle was reached, but more ac¬ 
tivity occurred in the following months. 
Was June the minimum? At that point, 
the present sunspot cycle was ten years 
old (see "DX Forecaster," October 
1985, page 105). 

The new cycle (No. 22) region data 
analysis shows that an active region or 
two may have been seen for a day or so 
in April, May, and July of 1985. From 
September, 1985 on they were more 
numerous, were seen by more observa¬ 
tories, and lasted long enough for mag¬ 
netograms to be obtained for polarity 
determination. In January, 1986, those 
of reverse polarity were seen. Febru- 
ary'sflaresand mammoth geomagnet¬ 
ic disturbance were caused by a Cycle 
22 sunspot. 

The SSN minimum should occur 
about a year after the first spots of the 
new cycle are observed. So is that Sep¬ 
tember, 1986, or January, 1987? Your 
guess is as good as mine. 

second corroboration 

Now let's look at the solar flux 


DX FORECASTER 

Garth stonehocker, K0RYW 


(10.7-cm emissions) data. The solar flux 
minimum should be near, but probably 
not coincident with, the SSN minimum; 
it should occur within approximately 
one month of the SSN minimum in data 
corrected for distance. In determining 
the solar flux minimum (at the sun), 
scientists correct for the distance, 
producing a different minimum in their 
data than solar flux data from WWV.* 

Prior cycles solar flux minima were 
recorded in June, 1954, July, 1964, and 
June, 1976; notice all were in the sum¬ 
mer. There were 10.08 and 10.87 years 
between these minima, respectively. 

In 1986, the solar flux increased in 
February and March — as did the SSN 
— then decreased steadily until June. If 
the solar flux minimum for Cycle 21 oc¬ 
curred in June, 1986, with a monthly 
average value of 67.5 and seven daily 
values of66 ina rowfrom June24to30, 
the duration of the interval between the 
1976 minimum and the 1986 minimum, 
then, would have been 11.05 years. 

One can expect a daily value lower 
than 66 because the other minimum 
daily values were 63.0, 64.7, and a 66, 
which occurred during Cycle 20, lower 
in maximum amplitude than Cycle 21. 
Therefore we may expect a lower daily 
minimum value during the coming 
months. 

Could a lower daily minimum value 
occur next summer? If it did, this would 
mean that the duration of the solar flux 
cycle would be at least 11.93 years. Not 
likely! Scientists at the Space Environ- 

* A change in the earth-sun distance (e.g., between sum¬ 
mer and winter) equates to a change in the included 
solid angle and consequently the amount of intercept 
ed solar flux. Scientists normalize to one A.U. (astro¬ 
nomical unit -earth-sun distance) and WWV mea 
sures the data directly. — Ed, 


ment Center at Boulder have conclud¬ 
ed that considering all the variables, the 
SSN minimum will probably occur dur¬ 
ing the first half of 1987. This forecast 
gives a Cycle 21 duration of 10.5 to 11 
years, which is a reasonable length. 
Time will tell how all this analysis of data 
will turn out. 

last-minute forecast 

The lower frequency bands, 30 to 160 
meters, are expected to be excellent 
during the first two weeks of November. 
Summer and fall thunderstorm noise 
should be behind us, leaving quiet con¬ 
ditions with low QRN and also few ge¬ 
omagnetic disturbances. The maximum 
usable frequencies are low enough that 
80 meters is near optimum for east-west 
and northern DXing at night. The higher 
bands may have some good openings 
during the second and third weeks. Ex¬ 
pect some transequatorial openings in 
the evenings. They could be enhanced 
by sunspot activity and / or geomagnetic 
disturbances. There is the possibility of 
low signal strengths for a few days at a 
time, during both day and night, over 
the next few months. 

The Taurids meteor showers will oc¬ 
cur from October 26 to November 22, 
with a maximum count of ten per hour 
from the 3rd through the 10th of 
November. Lunar perigee is on the 4th, 
and a full moon appears on the 24th. 

band-by-band summary 

Ten and twelve meters, the highest 
day-only DX bands, are nearest the 
MUF for southern hemisphere paths. 
They will be open most days when the 
solar flux is above 75 during the 7- to 
10-hour period centered around local 
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101 113 125 137 149 161 173 185 197 209 

102 114 126 138 150 162 174 186 198 210 

103 115 127 139 151 163 175 187 199 211 

104 116 128 140 152 164 176 188 200 212 

105 117 129 141 153 165 177 189 201 213 

106 118 130 142 154 166 178 190 202 214 

107 119 131 143 155 167 179 191 203 215 

108 120 132 144 156 168 180 192 204 216 

109 121 133 145 157 169 181 193 205 217 

110 122 134 146 158 170 182 194 206 218 

111 123 135 147 159 171 183 195 207 219 

112 124 136 148 160 172 184 196 208 220 


For literature or more information locate 
the Reader Service number at the bottom ot 
the ad. circle the appropriate number on 
this card, affix postage and send to us 
We II hustle your name and address to the 
companies you re interested in 
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222 234 246 258 270 282 294 306 318 330 342 
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THE MULTIPLE RECEIVER SOLUTION 



4 Channel Signal-to-Noise Voter 


• f xpandabic In 32 Channel by Jus! Adding Caids 

• Continuous Voling 

• LEO Indicators of COR and Voted Signals 

• Built m Calibrator 

• Remote Voted Indicators Pinned Out 

• 4' .• x 6 Double Sided Gold Plated 44 Pm Card 

• Remote Disable Inputs 

• MORE 

Built, tested and calibrated with manual 

S350.00 

NEW PRODUCT 

Telephone interface now available 
Foi more information call or write 

HALL ELECTRONICS 

Voter Department 
815 E Hudson Street 
Columbus, Ohio 43211 
(614)261-8871 


MOBILE RADIO 



WE MOUNT IT ALL 


Our exciting new mounts will mount your commu 
mcation gear m all vehicles for new operating en- 
loyment All models feature steel constfucbon 
satin black finish and all mounting hardware 
Available in two and lour radio models priced 
from $79 50 lo $239 50 these mobile mounts will 
pul you rn the communications driver's seat 
Mounl.system 100 information sheet and V 4 
generaicata|pg available FREE Contact 
_ IIX Equipment Ltd 


PO Box 9 
Oaklawn II 60454 
(31?) 423D605 


^ CADDELL ^ 
COIL CORP. 


35 Main Street 
Poultney, VT 05764 
802-287-4055 


BALUNS 

Get POWER to your antenna' Our Baiuns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna They are designed tor 3 30 MH/ op 
eration (See ARRL Handbook pages 19 9 or 
6-20 for construction details ) 

IDO Walt |4 l 0 1 SI or I 1 Impedance Select one) S 9 SO 
Universal Tranemalch t KW (4 I Impedance) 13 SO 

Univeeeal liantmalch 7 KW (4 I Impedance) 16 00 

Umwereal Trenemelch 1 KW (6 I 9 I or 1 1 — select one) IS 00 

Univerial Tranemetch 2 KW (6 1 9 I or 1 I select one) 17 SO 

Please send large SASE for info 


noon. These bands open on paths 
toward the east and close toward the 
west. The paths may be as long as 2400 
miles in single-hop length, and occa¬ 
sionally twice as long during evening 
transequatorial openings. 

Fifteen meters, a day-only DX band 
open most of each day, has lower signal 
strengths and greater multipath variabil¬ 
ity than 10 and 12 meters. It will behest 
when the M U F is just resting above this 
band, until it drops below it — a transi¬ 
tion period that occurs right after sun¬ 
rise and just before sunset. Transequa 
torial openings will occur, with dis¬ 
tances similar to 10 and 12 meters. 

Twenty, thirty, and forty meters ate 
both daytime and nighttime DX bands. 
Twenty is the maximum usable band for 
DX in the northern directions during 
daytime. In combination with 30 
meters, it provides nighttime southern 
paths for the day only bands. Forty 
meters becomes the main over-the-pole 
DX daytime band, with some hours co¬ 
vered by 30 meters. 

Eighty and one-sixty meters, the 
night only DX bands, exhibit short skip 
propagation during daylight hours, then 
lengthen at dusk. These bands follow 
the darkness path, opening to the east 
just before local sunset, swinging more 
to the north south near midnight and 
ending up in the Pacific areas for a few 
hours before dawn. On some nights 80 
meters, with its high signal strengths, 
will be the best band to use. One sixty 
is also expected to provide favorable 
conditions. Please remember the DX 
windows of 3790 to 3800 and 1825 to 
1830. 
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HANDBOOK < 
23rd Edition 

by Bill Orr W6SAI 


Promised for delivery in late 
October —we re not betting on 
it though. Your order will be 
shipped immediately upon 
receipt of inventory from 
Howard Sams. 

Here are some of the highlights 
of this exciting new edition: New 
easy-to-use charts for Cheby- 
shev and elliptic filter configura¬ 
tions, new data on power 
MOS-FETS. how to use state-of- 
the-art OP-AMPS, and home 
computer RTTY to name just a 
few examples. New projects in¬ 
clude: GaAsFET preamps for 
902 and 1296 MHz, easy-to- 
build audio CW filter, Economy 
two3-500Z, 160 meter amplifier, 
multiband amp using two 
3CX800A7's. and a deluxe am¬ 
plifier with the 3CX1200A7 tube. 
New antenna projects include: 
efficient Marconi design for 160 
and 80 meters, computer gener¬ 
ated dimensions for HF-Yagis, 
and a 2 meter slot beam. Also all 
the other information you count 
on Bill Orr for! You deserve the 
latest Radio Handbook. 

Reserve your copy today. 23rd 
edition ? 

22424 Hardbound $24.95 

Pre-Publication 
SPECIAL 
$19.95 
Save $5 

Otter extended 
to Dec 15. 1986 

Please enclose S3.50 to cover 
shipping and handling. 

ra&IO _ BOOKSTORE 

Greenville. NH 03048 
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The 1987 Handbook has it all! 


The 1987 ARRL Handbook for the Radio Amateur is your source for the most up-to-date informal 
tion on: 


• Packet Radio and other forms • Visual communication — • Antennas and 

of digital communication ATV, SSTV, and FAX transmission lines 

• RF Circuits and design • Propagation • Voice communication 

• Power amplifiers • Operating • Space communication 

The 64th edition has 40 chapters and over 1200 pages. It’s packed with practical construction 
projects and there are many with printed-circuit board etching patterns. Every year the Handbook 
is updated to reflect changes in the state-of-the-art. Whether you are a radio amateur, engineer or 
technician you’ll find the latest edition a must addition to your technical libaray. There is no change 
in price from last year! Paperbound: $18 in the US, $19 elsewhere; cloth: $27 US, $29 elsewhere. 
Payment must be in US funds. Add $2.50 ($3.50 for UPS) shipping and handling. 


WA6P operated this solar powered packet station during 1986 Field Day as pan of 
the McDonnell Douglas Amateur Radio Club and Southern California Amateur Club 
entry. The photographer was WA6AUF. 
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IC-745 9 band xcvr w/ 1 30 MHz rcvr 

PS-35 Internal power supply. 

EX-241 Market unit. 

EX 242 FM uml. 

EX 243 Electronic keyet unit. 

FL-45 500 Hz CW tiller (1st IF). 

FL 54 270 Hz CW titter (1st IF).... 
FL-52A 500 Hz CW filter (2nd IF) 
FL 53A 250 Hz CW tiller (2nd IF) 
FL 44A SSB filter (2nd IF). 



HF Fquipment 

Regular SALE 

IC-735 HT Iransceiver/SW rcvr/mic 

999 00 849" 

PS 55 External power supply. 

199 00 179" 

AT-150 Automatic antenna lunet... 

445 00 359” 

FL-32 500 Hz CW tilter. 

66 50 

EX-243 Electronic keyer unit. 

5600 

UT 30 lone encoder . 

17 50 


1049 00 899" 
199 00 179" 
2250 
44 00 
5600 
66 50 
5300 

108.00 99" 
108 00 99" 
178 00 159" 



IC-751 9 band xcvr/.l-30 MHz rcvr 1399 00 999“ 
IC-751A 9-band xcvr/ I 30 MHz rcvr 1649 00 1399 

PS-35 Internal power supply. 199 00 179” 

FL-32 500 Hz CW litter (1st IF).... 66 50 

Fl-63 250 Hz CW filter (1st IF). 54 50 

FL-52A 500 Hz CW tiller (2nd IF) 108 00 99" 

FL 53A 250 Hz CW tiller (2nd IF)... 10800 99" 

FL-33 AM tiller. 35 25 

FL 70 2 8 kHz wide SSB tilter. 52 00 

RC-10 External Irequency controller 39 25 
Other Accessories. Regular SALE 

IC-2KL 16015m solid state amp w/ps 1999 00 1699 

PS-15 20A external power supply. 169 00 154" 

PS-30 Systems p/s w/cord. 6-pin plug 299 00 269” 
OPC Opt cord, speedy 2. 4 or 6-pm 10 00 
MB Mobile mount. 735/745/751A .... 24 50 

SP-3 External speaker. 61 00 

SP-7 Small external speaker. 49 00 

CR-64 High slab ret xtal (745/751) 63 00 

PP 1 Speaker/patch. 159 25 149" 

SM-6 Desk microphone. 44.95 

SM 8 Desk mic two cables, Scan. 78.50 

SM-10 Compressor/graph EQ. 8 pin mic 136 25 124" 
AI-100 100W8 band auto antenna tuner 445 00 389" 
AT-500 500W 9-band auto antenna tuner 559 00 489" 
OPC 118 Adapts AT 100/500 to IC-735 16 00 

AH-2 8-band tuner w/mount & whip 625 00 549*' 
AH-2A Antenna tuner system, only. . 49500429" 
OPC-137 AdaptsAH-2/2A to 1C 751/745 16 00 


Check the Prices at AES ! 


Other Accessories - continued: Regular SALE 

GC-4 World Clock (Closeout). 99 95 59" 

GC-5 World dock. 9195 

6-meter VHF Portable Regular SALE 

IC-505 3/10W 6m SSB/CW portable 549 00 489" 
BP 10 Internal Nicad battery pack 89 00 

BP-15 AC charger. 14 00 

EX 248 FM uml. 55 50 

LC-10 Leather case. 39.50 

VHF/VHI base multi-modes Regular SALE 

IC-551D 80W 6 meter SSB/CW. 799 00 699" 

EX-106 FM option.. . 14000 126" 

BC-10A Memory back up. 9.50 

IC-271A 25W2m FM/SSB/CW. 859 00 759" 

AG-20 Internal preamplifier. 64 00 

IC-271H 100W 2m FM/SSB/CW. 1099 00 969" 

AG-25 Mast mounted preamplifier... 95 00 
IC-471A 25W 430 450 SSB/CW/FM xcvr 979 00 869" 
AG-1 Mast mounted preamplifier... 99 50 

IC-471H 75W 430 450 SSB/CW/FM 1399 00 1169 
AG-35 Mast mounted preamplifier... 95 00 
Accessories common to 271A/H anil 471A/H 
PS-25 Internal power supply lor (A)... 115.00 104"' 
PS-35 Internal power supply tor (H)... 199 00 179" 

SM 6 Desk microphone. 44 95 

EX-310 Voice synthesizer. 46.00 

TS-32 CommSpecencode/decoder.... 5995 
UT-15 Encoder/decoder interlace... 14.00 

UT 15S UT 15S w/TS 3? installed. 92 00 

VHF/UFIf mobile multi-modes Regular SALE 
1C 290H 25W 2m SSB/FM TTP mic 639 00 569" 
IC-490A 10W 430-440 SSB/FM/CW 699 00 599" 
VHF/UHF/1 2 GHz FM Regular SALE 

1C 27A Compact 25W 2m FMw/TTP mic 429 00 379" 
IC-27H Compacl45W2tn FMw/TTP mic 459 00 399" 
IC-37A Compact 25W 220 FM.TTP mic 499 00 439" 
1C 47A Compact 25W 440 FM, TTP mic 549 00 489" 
PS 45 Compact 8A power supply... 13900 129" 
UT-16/EX-388 Voice synthesizer... 34 99 

SP-10 Slim line external speaker... 3599 

1C 28A 25W 2m FM. UP/DN mic. 429 00 379" 

IC-28H 45W2m FM. UP/DN mic. 45900399" 

IC-48A 25W440 450 FM. 459 00 399" 

HM 14 IIP microphone. 55 50 

UT 28 Digital code squelch. 37 50 

UT-29 lone squelch decoder. 43 00 

HM 16 Speaker/microphone. 34 00 

IC-3200A 25W ?m/440 FM w/TTP_ 599 00 499" 

UT-23 Voice synthesizer. 34 99 

AH-32 2m/440 Dual Band antenna ... 37 00 

AHB-32 Trunk lip mount. 34 00 

Larsen PO-K iTool mount. 20 00 

Larsen PO-TLM trunk lip mount.... 2018 
Larsen PO MM Magnetic mount.... 19 63 

RP-3010 440 MHz. 10W FM. xtal cont 1229 00 1099 

1C-120 IW 12 GHz FM Mobile. 579 00 499" 

Ml 12 1 2 GHz 10W amplifier. 379 00 339" 

1C 1271A iOW 1 2 GHz SSB/CW Base 1229.00 1079 
AG 1200 Mast mounted preamplifier 105 00 

PS-25 Internal power supply. 115 00 104" 

EX-310 Voice synthesizer. 46 00 

TV 1200 ATV interface unit. 129 00 119" 

UT-15S CTCSSencoder/decoder... 9200 

RP 1210 T2GHz.10WFM.99ch synth 147900 1299 


■ Hand-held Transceivers 

Deluxe models Regular SALE 

IC-02AT lor 2m . 399 00 339" 

IC-04AT lor 440 MHz 449 00 389" 

Standard models Regular SALE 

IC-2A lor 2m. 279 00 249" 

IC-2AT with TTP. 299 00 259" 

IC-3AT 220 MHz. TTP 339 00 299" 
1C 4AT 440 MHz. TTP 339 00 299" 
IC-12AT 1W 12GHz FM HT/batt/cgr/TTP 459 00 399" 

A 2 5W PEP synth aircraft HT. 569 00 

Accessories lor Deluxe models Regular 

BP 7 425mah/13 2V Nicad Pak - use BC 35 74.25 
BP 8 800mah/8 4V Nicad Pak use BC 35... 74 25 
BC 35 Drop in desk charger lor all batteries 74 95 

BC-16U Wall charger for BP7/BP8. 20 25 

LC-11 Vinyl case tor Dlx using BP-3. 20.50 

LC-14 Vinyl case tor Dlx using BP-7/8. 20.50 

LC-02AT Leather case lor Dlx models w/BP 7/8 54 50 
Accessories for both models Regular 

BP 2 425mah/7 2V Nicad Pak use BC35 ... 47 00 
BP 3 Extra Std 250 mah/8 4V Nicad Pak.... 37.50 

BP-4 Alkaline battery case. 15 25 

BP-5 425mah/108V Nicad Pak use BC35 58.50 

CA-5 5/8 wave telescoping 2m antenna. 18 00 

FA-2 Extra 2m flexible antenna. 1150 

CP I Cig lighter plug/cord lor BP3 or Dlx ... 13.00 

CP-10 Battery separation cable w/clip. 22 50 

DC 1 DC operation pak tor standard models 23.25 

EX-390 Bottom slide cap. 5 50 

MB 160 Mobile mtg bkt tor all HTs. 2199 

LC-2AT Leather case lor standard models . 54 50 

RB 1 Vinyl waterproof radio bag. . 31.50 

HH-SS Handheld shoulder strap. 16 95 

HM 9 Speaker microphone. 47 00 

HS-10 Boom microphone/headset. 2325 

HS-10SA Vox umt for HS-10 & Deluxe only 2325 

HS-10SB PTT unit tor HS 10 . 23 25 

Ml 1 2m 2 3w m/lOw out amplifier ... SALE 99.95 

SS-32M Commspec 32 tone encoder. 29 95 

Receivers Regular SALE 

R-71A 100 kHz 30 MHz, 117V AC.$94900 799” 

RC 11 Infrared remote controller... 67 25 

FL-32 500 Hz CW titter. 66 50 

Fl-63 250 Hz CW filter (1st IF). 54 50 

FL 44A SSB biter (2nd IF).. 178 00 159” 

EX-257 FM unit. 42 50 

EX-310 Voice synthesizer. 46 00 

CR-64 High stability oscillator xtal 63.00 

SP-3 External speaker. 61 00 

CK 70 (EX 299) 12V DC option. 12 25 

MB 12 Mobile mount. 24 50 

R 7000 25 MHz 2 gHz scanning rcvr 1099 00 969" 
RC-12 Infrared remote controller... 67.25 

EX-310 Voice synthesizer. 46 00 

AH-7000 Radiating antenna. 89 95 (j) 


HOURS • Mon. thru Fri. 9 5:30; Sot. 9-3 

Milwaukee WATS line 1-800-558-0411 answered 
evenings until 8:00 pm Monday thru Thursday 

WATS lines are tor Quotes & Ordering only, 
use Regular line lor other Into & Service dept. 


All Prices in this list are subject to change without notice 


In Wisconsin (outside Milwaukee Metro Area) 
1-800-242-5195 


Order Toll Free: 1-800-558-0411 

AMATEUR ELECTRONIC SUPPLY! 

4828 W. Fond du Lac Avenue; Milwaukee, Wl 53216 • Phone (414) 442-4200 

-AES® B*RANCH STORES - Associate Store 


WICKLIFFE. Ohio 44092 
28940 Euclid Avenue 
Phone(216) 585-7388 
Ohio WATS 1-800 362-0290 
Outside 


ORLANDO. Fla. 32803 CLEARWATER. Fla. 33575 LAS VEGAS. Nev. 89106 CHICAGO. Illinois 60630 
621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive ERICKSON COMMUNICATIONS 

Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N Milwaukee Avenue 

Fla. WATS 1-800-432-9424 No In State WATS No In State WATS Phone (312) 631-5181 

Outsider or\r\ cl* coni Outside 


S de 1-800-321-3594 1-800-327-1917 No Nationwide WATS SS81-800-634-6227 jjgSff1-800-621-5802 
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VHF/UHF WORLD 


broadband amplifiers in 
receiver design 

Electronic technology is roaring for¬ 
ward. Sometimes that's bad, but 
generally speaking, it's good for 
Amateur Radio. Prices decrease, 
devices get smaller, and sometimes, 
performance improves! However, 
when technology changes, we often 
must learn new tricks or change the 
way we do things if we're to take ad¬ 
vantage of the latest developments. 
This is a small price we pay. 

Such is the case of small signal rf 
amplifiers. Only 20 years ago the 
Nuvistor was a premium device used 
in many of the low-noise VHF and 
UHF converters. Then came the bipo¬ 
lar transistor, which was followed by 
the JFET, MOSFET, and the GaAs 
FET. Each one of these devices caused 
us to change the way we designed our 
gear. We went from multiple power 
supplies with hundreds of volts and 
filament voltages to single low-voltage 
supplies, often below 5 volts. 

At the same time, the circuitry has 
changed dramatically. Tubes often re¬ 
quired large boxes and complex neu¬ 
tralization circuitry. New techniques 
such as grounded-gate JFETs or dual 
gate MOSFETs solved some of the 
neutralization problems. Special feed¬ 
back and loading techniques alleviat¬ 
ed most of the remaining solid-state 
stability problems. Finally, broadband, 
unconditionally stable circuitry arrived. 
This, too, required a change in think¬ 
ing because filtering was not contained 
within the circuit itself. 

Traditionally November marks the 
appearance of the annual ham radio is¬ 
sue spotlighting receiver technology. 


The subject of receivers has been a 
part of VHF/UHF World from the 
start. Several areas of receiver design 
— including rf amplifiers, mixers, lo¬ 
cal oscillators, filtering, and high- 
dynamic range — have been co¬ 
vered. 1 5 In keeping with that custom, 
this month's column will be devoted to 
receiver-type rf amplifiers and more 
specifically, broadband amplifiers and 
how they can be applied to new or ex¬ 
isting receivers. 

rf amplifier design trends 

In the past, most Amateur gear used 
narrowband tuned amplifiers (fig. 1A). 
This was good because the selectivity 
decreased out-of-band signals as well 
as the image frequency. These same 
tuning circuits performed the im¬ 
pedance matching required for the 
device in use. Dynamic range was 
usually enhanced, but input circuit 
losses often increased the noise figure. 

Today's design trend is to use "gain 
blocks" that cover a wide band of fre¬ 
quencies. Usually these broadband cir¬ 
cuits are rf amplifiers optimized for 
similar input/output impedances such 
as 50 ohms or 75 ohms, with the lat¬ 
ter used mostly in the CATV business. 
Because these amplifiers often cover 
many octaves of frequency (each oc¬ 
tave is a 2:1 frequency range), they re¬ 
quire additional external filtering (fig. 
IB). This often consists of a bandpass 
filter at the input and possibly one on 
the output of the amplifier. If desired, 
these filters may be located external to 
the amplifier and mounted in a shield¬ 
ed box following modular construction 
techniques described in reference 1. 

The number of broadband small- 


signal rf amplifiers presently available 
is large, surely in the hundreds. Each 
has a unique set of specifications that 
include rf bandwidth, gain, impedance 
match, noise figure, and output pow¬ 
er handling capability. The principal ac¬ 
tive devices used are bipolar transistors 
and GaAs FETs. The most common fre¬ 
quency range is 1 to 500 MHz. Many 
bipolar broadband amplifiers are speci¬ 
fied to work up through 6 GHz. Some 
GaAs FET devices work well up into 
the millimeter-wave region. 

amplifier evolution 

To gain an appreciation for the 
changes in technology, it may be 
worthwhile to review some of the 
techniques used to design these 
broadband amplifiers. While it is the¬ 
oretically possible to design broadband 
compensation networks, they are 
complex and may be lossy. The prin¬ 
cipal breakthrough for broadbanding is 
in the proper application of wideband 
negative feedback. 

The earliest practical broadband cir¬ 
cuits that I am aware of used discrete 
transistors with shunt and series feed¬ 
back (see fig. 2A). The founders of 
Avantek discovered that a broadband 
impedance match could be realized if 
a proper high-frequency transistor was 
used with certain combinations of 
shunt Rf and series Re feedback. The 
patented equation is as follows: 

R o ! = 

where Rq is the input/output im¬ 
pedance, R/. is the shunt and Rf. : is the 
series feedback (including the internal 
impedance of the base-to-emitter junc¬ 
tion of the transistor) per fig. 2A. 

The ratio of these two resistors de- 
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fig. 2. Typical rf representation of various feedback techniques. In some cases the dc por¬ 
tion of the circuit has been deleted for clarity. (A) shows series R„ and shunt R f negative 
feedback; (B), lossless feedback employing transformer matching 9 ; (Cl, feedback em¬ 
ploying hybrid couplers 7 , and (D), two-stage series and shunt feedback. 10 (E) shows 
Darlington connection, a version of fig. 2A 10 ' 11 R b and R blas are bias resistors to establish 
the correct DC circuit parameters. 


termines the gain, which can be ap¬ 
proximated using the following 
equation; 


G = 20 log 


R F ~R E 

Ro+ Re 


where G is gain in dB and Rp, R E and 
Ro are as described above. For exam¬ 
ple, if R e is 500 and R E is 5 ohms, the 
amplifier will be impedance matched 
to R 0 , 50 ohms, and will have a gain 
of approximately 19 dB. 

The higher the value of the series 
feedback resistor, R E the lower the 
shunt feedback resistor, Rp must be 
to maintain the match and vice-versa. 
Low ratios of R f IRe yield lower gain. 


higher noise figures, and lower output 
power compression points. High 
ratios of R F /R E yield greater gain, 
lower noise figures, and higher output 
power compression points. Although 
this feedback technique is patented, 
the patent is near expiration. 6 Refer¬ 
ence 2 showed a typical application of 
this circuit with proper dc biasing. 

"Lossless feedback" techniques 
have also been patented. 78 Figures 
2B and 2C are some typical rf circuits. 
The circuit shown in fig. 2C is often 
referred to as directional coupler 
feedback. 

The principal advantage of lossless 


feedback is that there is very little im¬ 
pact on noise figure or output power 
due to the feedback circuitry. However, 
these circuits are more difficult to im¬ 
plement over a wide frequency range 
because of the complexity of the feed¬ 
back transformer. Reference 2 showed 
an application of lossless feedback 
with a typical circuit. 

Most of the early broadband rf am¬ 
plifiers used discrete components and 
were somewhat limited in perfor¬ 
mance. In premium designs, "tweak¬ 
er" inductors and/or capacitors were 
often added to tune out any circuit or 
component mismatches. Cost was 
moderate to high. 

In the early 1970s, hybrid techniques 
using thin or thick film resistors, induc¬ 
tors, and capacitors — as well as chip 
capacitors and transistors — were 
popular. These units exhibited im¬ 
proved performance, but were still 
moderate to high in price. 

Meanwhile, integrated circuit manu¬ 
facturers were also trying to design 
broadband amplifiers. However, the 
techniques and materials in the sub¬ 
strates often limited the performance 
to an upper frequency limit of 100 
MHz. 

More recently, bipolar 1C designs 
have moved up in frequency. These 
are referred to as silicon microwave 
monolithic ICs (MMICs) .The Signetics 
NE5202 will operate up to about 600 
MHz, while the NEC MM765, MM766, 
and /xPC1656C and their related families 
will operate to just over 1 GHz. 9 These 
1C circuits all use a two-stage shunt and 
series feedback circuit that I found 
described in reference 10 (see fig.2D). 

High-performance, high-frequency 
(i.e., up through 6 GHz), single-stage, 
bipolar MMIC designs have now ar¬ 
rived in packages the size of an ordi¬ 
nary microwave transistor! 11 The cir¬ 
cuitry used is related to that shown in 
fig. 2A, except that some manufac¬ 
turers use a Darlington connection of 
two transistors, as in fig. 2E. Improved 
transistors, substrate materials, and 
photo-lithography now allow very 
small geometries with greater control 
of parasitics. This yields more uniform 
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fig. 3. Typical applications using MMICs. (A) is a broadrand amplifier. Cl and C2 are dc 
blocking capacitors, C b is a bypass capacitor, FT is a feedthrough capacitor, L is an rf 
choke and R is the biasing resistor chosen depending on the manufacturers design. Typical 
values are 100 to 1000 ohms. IB) shows an amplifier with two isolated outputs. Either a 
hybrid in-phase splitter or a Wilkinson power divider can be used. 5 Each output will be 
approximately 3 dB below the input. 1C) is a typical applications of an LO amplifier with 
extra filtering. 


performance and a higher frequency of 
operation at a much lower cost. 

Finally, GaAs FET MMICs are being 
manufactured that will significantly in¬ 
crease the state-of-the-art frequency 
limits with lower noise figures than 
bipolar MMICs. The less expensive 
lower-gain devices use circuits similar 
to fig. 2A. These GaAs FET amplifi¬ 
ers show great promise, although they 
are more costly than bipolar devices at 
the present time. 

applications 

So where does that leave us? The 
answer is that if we want to take ad¬ 
vantage of the low-cost, small size, 
and higher performance MMICs, we 
have to again adapt to the recent 
changes in technology. 

MMICs are going to be a way of life. 
They're small in size, require only a 
minimal number of external compo¬ 
nents, are broadband, easy to bias 
(most require only a single supply vol¬ 
tage and possibly one external resis¬ 
tor), unconditionally stable, and offer 
a good impedance match over many 
octaves of frequency. Furthermore, 
they're easily replaceable as new and 
higher performance units become 
available. 

Let's examine some typical applica¬ 
tions. MMICs have nominal noise 
figures of 3 to 7 dB (see tables 1 and 
2). Therefore, their noise figures are 
more than adequate for the first stage 
in moderate performance or low-cost 
receiver front ends, especially for lo¬ 
cal contacts. Many of the MMICs 
available also have moderate output 
power (10 to 20 milliwatts or + 10 to 
+ 13 dBm), making them ideal for 
second-stage or post-amplifiers in 
receivers or i-fs. 

Figure 3A shows a typical hookup 
for a "generic" MMIC. Some typical 
circuit board layouts with their amplifi¬ 
cation characteristics were described 
in reference 12, so they will not be 
repeated here. 

MMICs are usable for remote or 
second-stage preamplifiers when 
tower-mounted gear is used. They're 
ideal as broadband amplifiers for use 
ahead of scanners or receivers that 


cover a wide range of frequencies, es¬ 
pecially if they're outside the Amateur 
bands. 

Many Amateurs are using MMICs 
for LO (local oscillator) amplifiers, par¬ 
ticularly where two outputs are desired 
for transverter applications, per refer¬ 
ence 5 (see fig. 3B). A further appli¬ 
cation in LO service is where there is 
insufficient power to drive a DBM 
(double-balanced mixer). This is par¬ 
ticularly true above 1 GHz, where 
some of the multipliers used have low 
output or low multiplier efficiency (see 
fig. 30. 

In a quick experiment, I hooked up 
two MMICs in a push-push configura¬ 
tion to see how they would perform as 
a balanced multiplier. I was quite 
pleased with the results. Figure 4A 


shows a preliminary circuit which 
could be further optimized or possibly 
use higher-power MMICs. 

The output of this balanced doubler 
is free of spurious responses and 
works well through 500 MHz. This 
could undoubtedly be extended up¬ 
wards in frequency with a better trans¬ 
former design. Gain is moderate, 5 to 
8 dB, especially when the input level 
is below 1 milliwatt. External filtering 
is desired, but it can be very minimal 
because the undesired outputs are 
typically at least 20 to 25 dB below the 
desired output signal. 

If the MMIC outputs are hooked up 
in push-pull instead of push push (fig. 
4B), they should perform as a moder¬ 
ate gain tripler. I haven't tried this con¬ 
figuration, but it should be feasible. 
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Table 1. Some of these reasonably-priced commercial bipolar MMICs may be of interest 
to Amateurs. 


Part 

Supplier 

Frequency 

Typical 

Noise 

Output 

Voltage/ 

Price 

Number 


Range 

GHz 

0.5 GHz 
gainldBI 

Figure 
(dB)at 
500 MHz 

Power 

dBm 

current 

ImA) 

each 

$ 

MAR-1 

Minicircuits 

DC-1 

12 

5.5 

0 

7/20 

1.50 

MM765 

NEC 

0.01-1.1 

19 

5.5 

10 

10/43 

7.20 

MM766 

NEC 

0.01-1.3 

18 

5.5 

5 

5/20 

7.20 

MSA-0104 

Avantek 

0.05-2.5 

17 

5 

1.5 

5/17 

2.75 

MSA 0204 

Avantek 

0.05-2.5 

12 

6 

4.0 

5/25 

2.90 

MSA 0304 

Avantek 

0.05-2.5 

12 

6 

10 

5/35 

3.00 

MSA 0404 

Avantek 

0.05 3 

8 

6 

12 

5/50 

3.25 

MSA-0185 

Avantek 

0.05-2.5 

17 

5 

1.5 

5/17 

3.15 

MSA-0285 

Avantek 

0.05-2.5 

12 

6 

4.0 

5/25 

3.25 

MSA-0385 

Avantek 

0.05 2.5 

12.5 

6 

10 

5/35 

3.35 

MSA-0485 

Avantek 

0.05-3.8 

8 

6 

12 

5/50 

3.55 

MSA-0835 

Avantek 

0.5-6 

28 

3 

12.5 

8.5/36 

11.25 

MWA0204 

Motorola 

0.01-3 

12 

6 

4 

5/25 

2.65 

NE5205 

Signetics 

DC-0.5 

19 

6 

4 

6/24 

2.80 

PC1656C 

NEC 

0.01-0.75 

19 

5.5 

10 

10/43 

4.15 


Table 2. The following reasonably-priced 
commercial GaAs FET MMICs may be of 
interest to Amateurs. 


Part 

CGY 40 

NEPA 1001 

Supplier 

MSC/Siemens 

NEC 

Frequency 

range 

0.5-4 

0.5-3 

Typical 

0.5 GHz 
gain (dB) 

9 

11 

Noise 
figure 
at 500 MHz 

3 

4 

Output 

power 

(dBMI 

17 

9 

Voltage 
/ current 

ImAI 

+ 5/60 

5/60 

-5/4 

Price 

$16.30 

$23 @> 

5M quantity 


However, the harmonic output will re¬ 
quire slightly more complex filtering 
because the number of output fre¬ 
quency components will increase. 

suppliers and devices 
available 

So far I've mentioned only general 
trends in circuit design and capabilities 
of hybrid circuits and MMICs. There 


are many suppliers of each. Some of 
the major suppliers of 50-ohm broad¬ 
band hybrid rf circuits are Anzac, 
Avantek, Aydin Microwave, Hewlett 
Packard, MiniCircuits Labs, Motorola, 
Optimax Division of Alpha Indus¬ 
tries, Q-bit, TRW, and Watkins John¬ 
son. Suppliers of MMICs include 
Avantek, Minicircuits Labs, Motorola, 
MSC/Siemens, NEC, and Signetics. 

Table 1 is a list of the most common 
low-cost bipolar MMICs that are avail¬ 
able to Amateurs. Table 2 lists some 
low-cost GaAs FET MMICs. Just as 
with transistors and FETs performance, 
the variations in frequency, gain, noise 
figure, and other parameters, are many. 
Hybrids and MMICs are presently avail¬ 
able up to several watts of output from 
dc through the millimeter-wave range! 

Probably the biggest thing for us to 
do as Amateurs is to become familiar 
with the devices that are available and 
use them wherever possible. In this 
regard, the GaAs FET MMICs are the 
most exciting because they hold the 
key to lower noise figures, higher fre¬ 
quencies of operation, and higher out¬ 
put power. 

summary 

Time and space have not permitted 
a long dissertation on the subject of 
hybrid and MMIC broadband rf ampli¬ 
fiers. Instead, only an overview has 


been presented. The references 
provided and data sheets available 
from the manufacturers shown will fill 
in the blank spaces. Some of these 
devices will be discussed in future 
columns. 

These MMICs are not always the ul¬ 
timate nor necessarily the desired 
choice for the front end of a low-noise 
receiver. However, they are good 
choices for second stages and input 
stages where noise figure is not at a 
premium. They are also recommend¬ 
ed in intermediate frequency circuits or 
where gain is desired over a wide fre¬ 
quency range. Don't overlook their 
possiblities in transmitters as low-level 
stages. . . but that's another story! 

We've only just scratched the sur¬ 
face. The MMIC manufacturers have 
already moved one major step for¬ 
ward. Not only are they providing am¬ 
plifiers, but now whole "subsystems" 
are appearing — complete with rf am¬ 
plifiers, mixer, local oscillator, and i-f 
amplifier, all built on a single substrate! 
Who knows what's in store in the 
future? 
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new records 

Summer is historically the time when 
VHF/UHF/SHFers go mountain-top- 
ping and otherwise take advantage of 
the improved propagation brought on 
by more favorable weather. This sum¬ 
mer was no exception. 

At least three difficult DX records 
have been recently set in North Ameri¬ 
ca. I don't yet have all the details, but 
here's a preliminary summary. 

The 9-cm, 3456-MHz record now 
belongs to WA5TNY/5 and W7CNK/5 
at approximately 222 miles. This was 
a tropo shot from Oklahoma City, Ok¬ 
lahoma, to Grapevine, Texas. Up in 
Oregon, WA3RMX and WB7UNU set 
a new 12-mm, 24.2-GHz line-of-sight 
record of approximately 115 miles. One 
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NEMAL ELECTRONICS 

Your Authorized \A\ BELDEN 
Distributor For oogg* 


Beldwi 

No. 

8214 1 

8237 1 

8241 1 

8267 1 

9269 1 

8216 1 

9913 1 

Nemal 

No. 

1110 

1130 

1140 

1705 

1310 

1470 

8C1822 

8C1620 


Nemal 
No. 
1102B 
1100B 
1500B 
11308 
1600B 
1450B 
1180 


INTRODUCTORY SALE! 


Par 

□ascription 10011. 

RG8 /U Foam 96% *45.00 

RG8/U Poly 96% 39.00 

RG59/U Poly 96% 13.00 

RG213/U Poly 96% 53.00 

RG62A/ U Poly 96% 15.00 

RG174/U Poly 96% 12.00 

Low Loss 50 Ohm 46 00 


OTHER QUALITY CABLES 


_ Per 

No. Description 100 It. It. 

1110 RG8X 95% Shield (mini 8) 15.00 .17 

1130 RG213/U Mil Spec. 96% Shield 34.00 36 

1140 RG214/U Mil Spec. Silver 155.00 1.65 

1705 RG142B/UTellon Silver 140 00 1.50 

1310 RG217/U 5/8" 50Ohm Dbl. Shld. 80.00 .85 

1470 RG223/U Mil Spec. • Sliver 80.00 .85 

ROTOR CABLE - 8 COND 

8C1822 2-18 Ga., 6-22 Ga 19 00 21 

8C1620 2-16Ga..6-20Ga Heavy Duty 34.00 .36 

HARDLINE — 1/2" 

FXA12 Smooth Alum w/black jacket 79.00 89 

FLC12 Corrug'd. Copper (EQ Heliax LDF) 159 00 1.69 

CONNECTORS - MADE IN U S A. 

NE720 Type N lor Belden 9913 4.75 

PL259 Standard Plug lor RG8,213 .65 

PL259AM Amphenol PL259 .89 

PL259TS PL259 Tellon/Sllver 1.59 

UG21D Type N lor RGB. 213,214 3.00 

UG175 Adapter lor RG58 .22 

Call or write tor complete Price List COD add $200 

Shipping: Cable - S3 00per 100 ll Florida Residents add 5% 

Connectors — and 10%. S3 00 minimum Orders under S20 Add S2 Handling 
Hemal's new 32 page Cable S Connector Selection Guide now available at 
no charge with orders ol *50 or more or at a cost ol HOC Individually 

NEMAL ELECTRONICS 

12240 N E 14th Ave . Dept O . Miami, FL33161 164 

Telephone (305) 893-3924 


UTI LI-CASTING? 

2) ssi 

While some mergers result in funny names, the 
recent merger of Monitoring Times and International 
Radio (formerly the Shortwave Cuidel has resulted in 
an excellent new 60-page magazine covering full- 
spectrum utilities communications as well as world¬ 
wide shortwave broadcasting activities. To keep it 
simple, we’ve retained the name of one of the two 
partner companies—Monitoring Times It’s all new. 
bigger, more colorful and more informative. Clearly, 
it’s the most comprehensive publication for the radio 
listener available today! . )g5 


jf'V 

(IMOniiatnnr, 
Times - 


Send tor a tree "sample digest" 
or subscribe by contacting 

MONITORING TIMES 

P.O. Box 98 
Brasstown, N.C. 28902 

704-837-9200 

Rates: 1 Yr. $14:2 Yrs. S25:3 Yrs. $36 


ALL ABOUT VERTICAL ANTENNAS 


by Bill Orr, W6SAI and Stu Cowan, W2LX 



AVAILABLE 
LATE NOVEMBER 


Smart DX'ers know that the vertical antenna can be the secret to low band 
DX success Until now. most books gave at best a cursory overview and a 
couple of projects for the vertical. Ham Radio's well known columnist and 
book author Bill Orr, has now given the vertical the kind of attention it deserves 
in his own popular style. Theory, design, construction, operation—all the 
secrets of making the vertical work—are fully covered in clear concise easy- 
to-read text Orr is a master af making the complex simple and this book is 
no exception. Here's just a sample of what this exciting new book covers 
Horizontal vrs vertical—which is best? Top loaded and helical antennas. 5 
high efficiency Marconi antennas for 80 and 160. verticals and TVI—Is there 
a problem? The effects of ground on vertical antennas and a how to make 
an effective ground system. The Bobtail beam, construction data for 25 differ¬ 
ent antennas, matching circuits of all descriptions—which is best, plus P-L- 
E-N-T-Y more! For years Hams having been asking for this book. Get your s 
now You won’t regret it! 1986, 1st Edition. 

Pr_VA Softbound $10.95 
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Please enclosed $3.50 shipping and handling 
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of the important facts about this 
record is that it was done with only 20 
milliwatts and on two-way SSB! 

Reports are circulating that some of 
the trans-Pacific VHF/UHF DX records 
may have also fallen in early August, 
especially on the 23-cm (1296-MHz) 
band between Flawaii and San Diego, 
California. I hope to be able to provide 
more details on these important events 
next month. 

Congratulations to the new record 
holders! 
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fig. 4. Examples of multipliers using MMICs. (A) isa frequency doubler. U1 and U2areAvan- 
tek MSA0104s or equivalent. T1 isa trifilar wound transformer with three turns of No. 32 
AWG per winding on a FairRite type 2843002402 or equivalent binocular core. Frequency 
range is limited by transformer characteristics. As shown the limit is about 300 MHz on 
the input. (B) is an example of a proposed tripler using MMICs. T1 and T2 are similar to 
T1 in fig. 4A. See text for further information on both circuits. 


important VHF/UHF events: 


November 2 

Predicted peek of the 
Taurids Meteor Shower 
at 1520 UTC. 

November 3 

Predicted peak of the 
Casseopids Meteor 
Shower at 1515 UTC. 

November 4 

EME perigee 

November 17 

Predicted peak of the 
Leonids Meteor Show¬ 
er at 0850 UTC. 

November 22/23 

ARRL EME Contest, 
second weekend. 

December 2 

EME perigee 

December 13 

Predicted peak of the 
Geminids Meteor 
Shower at 1250 UTC. 

December 21 

± 1 month. Winter 
peak of sporadic E 
propagation. 


December 22 Predicted peak of the 

Ursids Meteor Shower 
at 0400 UTC. 

December 30 EME perigee. 
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HAPPY BIRTHDAY 

to 

MILT LOWENS, N4ML 
...78 years young! 


1986 Summer Radio 
Amateur Call Book 
Supplement 

$9.95 + $3.50 shipping 

Send $13.45 to: 


Ham Radio’s Bookstore 

Greenville, N. H. 03048 
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Your Number One Source of PACKET Information 



Why you 

Should 

Subscribe! 


For Computerists and Amateur Radio 



U.S.A. 

$18.00 

1 Yr 


$33.00 

2 Yr 


$48.00 

3 Yr 

Mexico & 
Canada 

All Other 

$32.00 

1 Yr 

Countries 

$68.00 

1 Yr 


(Air) 

$43.00 



(Surface) 


U.S. S FUNDS ONLY 
Permanent U.S. 
Subscription $150.00 
Sample Copy $ 3.50 


Read what our 
subscribers say! 

• it's in the fine print • 

•Your magazine is the finest innovation that I have seen in ham radio since 
1953 - except... maybe the all-solid state transceiver. Carl Soltesz • 

Twelve more, please. Ed Shaughnessy • Love the articles on Timex-Sinclair 

computers. A. Nieuwenhoff, Sutton, MA • ...have most certainly 

received my moneys worth in software... Michael Regan, K8WRB • ... 
information contained in the articles has made me more "computer literate" 
than would have been possible reading only publications dedicated to my 
particular computer. Donald H. Haisccher, W8MHR, Martinsburg, 
WV • Here it is renewal lime already - lime sure passes fast when you are 
having fun (reading CTM). Bob Sirekis, Holly Hill, FL • ...thank 

your for a great magazine. Frank Davis, Pem, IN • Another year goes by and 
another subscription dollar well spent. R. P. Campbell, LaPlace, LA • 
CTM and you have found the way to an advertisers heart. Quality of 
publication and reasonable advertising rates are basic criteria you have 
achieved better than your competition. But what really sets you apart from 
others is empathy, a tasteful quality in which you excell while others can't 
even pronounce the word. Bob Harris Sr., BCD Electro, 

Richardson, TX • ...you have found a nice niche for CTM in packet... 
you have me getting interested... Charlie Curie, AD4F Chattanooga, 
TN • The packel/computer info convinced me to subscribe. John 
Skubick, K8JS • Enclosed is my check for renewal of my subscription. / 
enjoy the down to earth and homey style of your magazine and the many 
fine computer articles... Andy Kosiorek, Lakewood, OH • / was both 
pleased and dismayed upon becoming acquainted with your magazine at HAM- 
COM. Pleased that I discovered your magazine - dismayed that l didn't long 
before now. Bill Lathan, AK5K • ...CTM gives the finest coverage to 
packet radio that I have seen in any of the computer or amateur radio 
magazines. It would appear that CTM has just the right blend of 
packet!amateur radio articles and computer articles. Barry Siegfried, 
K2MF • Thank you for an excellent magazine, and the only magazine l 
read over 75% of. W. F. Pence Jr. • ... your publication is the most 
enjoyable computer magazine on the market. Andrew Zerbe 
Congratulations on your informative magazine. Looking forward to each 
issue. Carl & Nancy Jones, Kodiak, AK • ...received my moneys 
worth with just one issue... J. Trenbick • ...always stop to read CTM, even 
though most other magazines I receive (and write for) only get cursory 
examination... Fred Blechman, K6UGT • (a year later) thought you 
would like to know, it still goes... Fred Blechman, K6GT • Of the three 
HAM magazines l received each month QST, 73 and CTM, CTM is the 
only one I read from cover to cover and carry with me during my travels 
abroad. Most of the time it remains in that country. Buck Rogers, 
K4ABT • 

mm mm mm _ — — — » ™ -■ mm mm — — m 

* mm _ 


Cut out and mail coupon at right to: 

Circulation Manager 
1704 Sam Drive 
Birmingham, AL 35235 
v (205) 854-0271 


CALL SIGN 

ADDRESS _ 


mi. 


-SI. 


ZII! 


PHO N E, 


D A TE- 


SIGNATURE 


^ 166 




























COM-SHRCK 6*4 


SIMPLEXORDUPLEX 
SHRCK CONTROL 


[RUTOPfiTCH « H.F. REtlOTE « REPERTER CONTROL] 


-C64 CONTROLS VOUR rairivfrJI**EIiyiiTTn WITH VOUR H.T. 

’•‘CHOOSE EITHER SIMPLEX OR FULL DUPLEX COMTROL MODES! _ 

-AL L COMTRO L FUNCTI OMS RRE RCKMO I4LEDGED WITH R CLEAR CEIS1 
OR iddiMTa UOICE ! * PTillijJirfgiTgl SET T I ME FROM VOUR H.T. 

ALL USER PRRRMETERS SAUED FOR FAST START-UP! 


IIRUTOPRTCH 


TONE OR PULSE,CALL WAITING, 
ANSWER SECOND INCOMING CALL,LAST NUMBER MEMORV, 
UOI CEPAGE ON INCOMING CALL * AUTODIAL * REDIAL 


1H.F. REHOTEl 


9 MEMORV FREQUENCIES.SCAN 
UP,DOWN,FAST,SLOW * ENTER OR RECALL RNV FREQ 
FROM MEMORV * CHANGE MODES USB/LSB /FM/AM 
CONTROL 8 RELRVS <CS8 OPTION) ON/OFF WITH UOICE 
CONFIRMATION * NEW 100 HZ SINGLE STEP TUNE MODE! 


NEW 100 HZ / STEP 
SCAN MODE! 


NO FILTERS! 
NO FRLSING! 


SIMPLEX MODE 


<1 UHF OR UHF TRANSCEIUER ) 
MENU SETS UP ALL TIMING WINDOWS.TIME BETWEEN 
WINDOWS, TI ME RS,ACCESS CODES,CALL SIGN *LISTENS 
FOR CLEAR FREQ. BEFORE TRANSMITTING 


l f — — — 1 - - — — I .■ 

| T f HIC H T ONL . DECODER KlU ||nilPI FX flOPE K. RFPFRTFR COHTROLj 


■ A -SSI 201 DTMF RECEIUER KIT 

Hi *RECEIUE ALL 16 DTMF DIGITS 

|H; VVj O -NO ADDITIONAL FILTERING 
iHi / \ 1 -OUTPUT BCD OR HEX FORMAT 

DTMF PFTF IVFP IT * L0U P0UER DRR I N<29MA/ 12U > 
L M-I ir kcll vlk m H k | T IMCLUDES 3.58 MHZ XTAL 

22 PIN 1C SOCKET. RES ISTQR , CAPACI TORS, DATR SHEET 
SCHEMRT I CS , ERSV TO BUI LD 


HOPEL TTK $ 22 95| 

4 DIGIT SEQUENCET DEC ODER (ON/OFF) | 


-WIRED AND TESTED;5 TO 12U. 
-USER PROGRAMABLE 50,000 
COMBINATIONS ANV 16 DTMF 
TONES-SEND CODE ONCE TO 
TURN ON; AGAIN TO TURN OFF- 
MOMENTARV AND LATCHING 
. OPEN COLLECTOR TRANSISTOR 
OUTPUTS-CUSTOM 1C ASSURES HIGH RELIABILITV 
LED DECODE INDICATOR - INSTRUCTIONS & SCHEMR T1C 
USE AS REPEATER ON /OFF lifiliHM iK HjWjTjl 



REPERTER -H.F. REMOTE - AUTOPATCH 


ALL RBOUE FEATURES PLUS REPEATER 
CONTROLLER^ I TH, HANG T I ME, COURTESV BEEP, 
REPEATER OlS/OFF ACCESS CODES, AUTOMAT IC 
UOICE ID.ALL TIMERS SET FROM START-UP 
MENU - VRtSU 2700 UHF/UHF MAKES INSTANT 
CROSSBAND REPEATER .NO DUPLEXER REOUI RED 
DUPLEX O R SIM PLEX CONTROLlp L uS 3 00 S/H 

USA & CANADA 


INC.SOFTWARE DISK-HRRDWARE- CABLES -MANUAL 


OPTIONAL CMOS AUTOLOAD CARTRIDGE 
FOR HILLTOP USE . MODEL CS64R/CART .S 99.95 


USB/LSB KIT FOR FT757 MODEL CSR64 $29.95 


jcS-8 LRTCH CONTROL OPTIOnII 


TURNS UP TO EIGHT DEUICES ON AND OFF 
WITH UOICE CONFIRMATION WHEN IN THE H.F 
REMOTE MODE - 3 DPDT 2 AMP RELRVS INCLUDED 
8. 5 MORE OPEN COLLECTOR 100MA. OUT PUTS* 
PLUGS INTO JOVSTICK 
PORT * INC 24 PIN CONN i 


USE VOUR COMPUTER TO OECODE DTMF TOUCHTONES 
- RECEIUE ALL 16 DIGITS AS FAST AS THEV CAN 
BE TRANSMITTED * EASILV PROGRAM VOUR COMPUTER 
IN BASIC TO DECODE MULTIDIGIT "STRINGS",01SPLAV 
DIGITS, SOUND ALARMS, OBSERUE SECRET CODES * 
SIMPLE TO INSTALL,HOOK 12 UDC, AUD10 & TWO WIRES 
TO VOUR COMPUTER — ENTER A SIMPLE BASIC PROGRAM 
<PRQUIDED)AND BEG I N TO DECODE * INCLUOES D ATA LED 
WIREO AND TESTED— fiiMilailBiTiTiM 


HOPEL DRP~ $ 89 95 
IW Ttcbn IC-Q2RT USER S AUDIO BLAST ER 7 "!! 


MODULE INSTALLS I NS IDE THE RADIO IN 10 MIN 


| HOPEL CS-8 $79,95 

I TWO METER REMOTE CONTFtOL|| 

REMOTE-R-PHD 


maamimHaiiii row- =g;;; 

MAXIMUM FUNCTION CONTROL' W-COLUMN 
KEVPAD CONTROL PLUS 2 FOUR DIGIT SEQUENCE 
DECODERS (TSD >* USE THIS BOARD TO CONTROL 
ANV 16 DIGIT KEVPAD REMOTELV WITH DTMF - 
S I MPLV HOOK 4 ROWS 8, 4 COLUMNS FROM VOUR 
KEVPRD VOU WISH TO CONTROL TO THE RAP- 1 - 
-UNLEASH THE POWER OF VOUR RIG'S 
M I CROCOMPUTER - SCAN, ENTER FREOUENC I ES 
TURN VOUR LINKS ON & OFF. CONTROL 
11 | | I M KENWOOD 2500/7950 & MORE, 

: | | p ADD 2MTR REMOTE TO CS64 

I I «l 


1 HOPEL RRP-t $ 149 95| | 


ENGINEERING CONSULTING 
583 CRNDLEUOOD ST. |“ 


BOOST AUDIO TO NEARLV ONE WATT'-LOW POWER I?£. En -}£2621 
DRR I N<4MR .STAND-BV)-COMPLETE INSTRLLRT I ON 11 


INSTRUCTIONS INCLUDED - CORRECTS THE LOW 
AUDIO PROBLEM - 1000'S OF SATISFIED 
CUSTOMERS! FOR IC02RT/IC04RT/IC2RT 



I MODEL RBI 

$19 95 





































































































































E-X-P-A-N-D 

REPEATER SITE 



CAPABILITIES 


IN STOCK - THE LARGEST SELECTION OF CAVITIES. DUPLEXERS 
AND FILTERS AVAILABLE FOR IMMEDIATE DELIVERY ! I 


Improve and expand your 
communications performance with reliable 
Telewave High 'O'' Cavities, Diiplexers. & 
Filters. Telewave Cavities are ideal tor use in 
frequency-congested areas, where protection 
is requirtfd from transmitter interference, 
spurious radiations, and receiver desensiti/ation 

Bandpass. Bandpass Band Reject, 

A Notch Cavities 

30 to 50 MHz and 66 to 88 MHz 

Single. Double and Triple Cavities 
in 5“. 6". 8". and 10“ diameters 

66 »o 88 MHz and 118 to 174 MHz 

Single. Double and Triple Cavities 
in 5“. 8". 10”. and 12“ diameters 

220 to 400 MHz and 406 to 512 MHz 

Single. Double and Triple Cavities 
in 4". 5“. 6“, 8“. and 10“ diameters. 

806 to 960 MHz and 1.1 to 1.3 GHz 

Single Cavities available in 
4". 6". 8“ diameters 

When frequencies are specified, 
all cavities are tuned prior to shipping Tele wave 
quality cavities are engineered for stability in 
temperature and stress extremes, and require 
no further adjustments 


08A Number 00KB0AG30640 



fX ^Telewave, Inc. T 


(415)968-4400 


1155 Terra Bella Ave., Mountain View, CA 94043 


In Canada - contact Talawava Ltd.. 11t61 Moraeahort Way *4 
Richmond. BC Canada V7A4S5 (604) 274-6300 



ALL BAND TRAP 
“SLOPER"ANTENNAS! 


FULL COVLRAGEt ALL BA NO Si AUTOMA¬ 
TIC Sri.CCTION withPROVEN Weatherproof 
■ ••I . Trap* . 18 Gt Copper weld Wlral 
GROUND MOUNT SLOPERS No Radial* 
neadadl Ground to red bouts water tauctl! 
Conned Top to Trac*. Building*. Poias. ate at 
ANY angle from Siraightup to 80 daoraa* for 
Zld — I aicailani “SLOPER'' OX Anttnn* Gdo or 
7 I band M anywhere ;ou need tol 2000 Watt 

f 1 PEP Input, mn. Permanent or portable Uaa 

\ InetaM* in 10 minute* SMALL • NEAT - 

jy®’ ALMOST INVISABLE - No ana will know you 

hart a Ml-Powar OX Antenna Ideal For CONDO* APART* 
MENTS- RESTRICTED AREAS • Pr#.iun#«i for 2-1 or to** 
SWR over ALL band* Idicapt 80-160—TOOhc) No ad|ust- 
n.ani* needed - EVER COMPLETELY ASSEMOLED with 
SO ft RG*58U Coaa faedline and PL2S9 connector- BuMt 
In lighting arr««to' • ready to hoohupl FULL INSTRUC¬ 
TIONS! 

No 1O0OS - 00-40-20-15-10— 1 t/ep 49 ft- »5*> 95 

No I040S — 40-20-15-10 — I trap 26 ft -*00 95 

No. 1020S-20-15-10 I trap 13 ft -S57 96 

No 10 18 S- 160-80-40-30-15-10 - 2 trap* 83 ft - 489 95 
SENO FULL PRICE FOR PP OEL IN USA (Canada 1 * $5 00 
eatre for postage ale) Or order using VISA. MASCARD - 
AMIR EXP Give Number C* Oaf Ph 1-308-230-5333 
washday* W# *h<p in 2-3 day*(Par Ch* 14 day*> Guaranteed 
t yr - 10 day money bach trial 

WESTERN ELECTRONICS 
Dept AH Kearney. Nebraska 00847 


168 


167 


( 1986-87 CALL DIRECTORY 'N 


(on mtcioltchei 

Call Directory 
N.irni* Index 
Googrnphic Intie* 

All Ihieo $20 
Shipping per order $3 


$8 

$8 

$8 


V 


BUCKMASTER PUBLISHING 

Mineral. Virginia 23117 

703-894-5777 _ 
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MICROWAVE MODULES 1RANSVER1ERS 

169 

MMT1296/1441, 

12% 1298MH; 144.1 2w GAARffl 

$369 

MM 1432(28 3 

432 437MHz 28.1 10* 

$2/9 

MM I??0/?8 S 

220 225MH/ 28.1 lOw 

$249 

MM 1144/28 R 

144 146MH; ?8.l 25w OHM 



GAASTE T 

$339 

MM T SO/28 R 

50-S4MH/ ?8il 20i* 



Ngh pedormance 

$349 

SS8 ELECTRONIC TRANSVERTERS A PREAMPS 


Ll?3S 

1296 I298MH/, 144:1 lUvi. GAASFEt 

$4/9 

LT33S 

902 904MH; 144:1 llhv liAASIII 

$4/9 

MICROLINE 13 

2304 2306MH; 144.1 0 5w GAASFf T 

$349 

DX144S 01 

144 146MH; O ldb nt PbdhQjin 

$169 

OX432N 01 

430 440MHz 0 306 rtf 20dbQ4in 

$1/9 

UX1296S 

1250 1300MH; 0 5<11» nl ?3dt» gam 

$1/9 

DX230S 

2100 214UMH; 0 8<IU nl 160b iwn 

$179 

MV144S01 

144 148MH; 0 5(11) nl. ?5<ll) gam 

ST 79 

MV432S01 

430 440MH; U 7db nl ?5db 0.1111 

$1/9 

MV 1296 S 

1250 f JlKfMH; 1 OrffinT T6fTfMM.fi 

S2T9 

DC. W ISA 

Sequencer tor MV preamps 

$79 

PA2310 

1296MH/ 10a solid Male PA 

$199 

PM 1300A 

ferminalina wall melpr (20mw 20WI 

$219 

NFW 10GHz Transverier 100MW 

$499 

E ME ELECTRONIC 


HI 400 

High powtf relay. 144 pfcvw 432 Ik* 

$119 

PA23150 

12%MH.-21ul)0l'A 150 4 W 

$369 

PA 1325 

2304MH; 1 lull# I'A 25 ♦ W 

$149 

WArrME 1ER 

43? 12% 2304 MW 

$2/9 

PA23200 

1296MM/ 2 llibi- PA 70(1 ♦ W uvjl,-. 



coders 

$275 

WJ10 

Wjlw coalns Im 2C39 7289 



30X100 tic 

SID 

TRANSVERTERS UNLIMITED 


BOX 6286 SI A MON A HANS PETERS IVE3CRUI 

TORONTO ONTARIO (416) 759 5562 


CANADA M5W 1P3 



“INSTANT” 
MORSE CODE 

Beginners: 

Deliciously Easy 

Experts: 

Automatically Fast 

CURLYCODE™ MANUAL 
ONLY $6.50 

Guaranteed 



Minds eye Publications, Dept 
Suite 115 199 
1350 Beverly Rd 
McLean, va 22101 


. HIB 
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Subscribe 

Today 

Call Toll Free 
(orders only) 

1 (800) 341-1522 
Have your credit card 
ready 
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waterproofing fittings 

Keeping water out of antenna fit 
tings, traps, and other outdoor assem 
blies can be a tough problem for most 
hams. Products often recommended 
in construction articles may be difficult 
to obtain. They may be expensive. But 
there is an alternative: Plastic Rub¬ 
ber™*, an inexpensive material that's 
readily available at most hardware 
counters and works better than a lot 
of other products I've heard recom 
mended. 

Plastic Rubber can be used freely on 
such things as coax fittings that will be 
exposed to the weather 3nd on the 
seams of mini boxes or other enclo 
sures that must be kept watertight out¬ 
doors. 

As it comes from the tube, it's either 
a gooey white or black liquid that 
quickly becomes tacky when exposed 
to air. It dries to the touch in 5 or 10 
minutes, but remains soft and "ten 
der" for an hour or two. When it has 
cured for several hours it dries to a 
tough, rubbery film a few mils thick. 
The film never becomes brittle. 

I've used Plastic Rubber to seal coax 
fittings on 2 meter beams that re¬ 
mained in the air for several years of 
use, then lay on the roof for several 
more years of disuse after they were 
replaced by another beam. Even after 
all this exposure to Florida's summer 


sun, winter frosts, and plenty of thun¬ 
derstorms, I found the seals intact. 
Two pairs of pliers had to be used to 
unscrew the shells of the PL 259s, the 
interior threads were as clean and un¬ 
corroded as they were when the fit¬ 
tings came from the store. In fact, it 
was difficult to peel the material from 
the metal. In many places, I had to 
scrape off the Plastic Rubber with a 
knife or file to get to the metal. 

I haven't run tests on VHF or UHF 
losses in the material in those places 
where it's used as a dielectric, but any 
losses appear to be within acceptable 
limits. I can t detect any change in per 
formance after application of the mate¬ 
rial to the solder connections of some 
SO 239s used to mount a half wave 
balun on the beam. 

Plastic Rubber also makes excellent 
seam-sealer for those leaky tents on a 
rainy Field Day. Apply it to the tent 
seams while the material is complete 
ly dry and let it cure for a day or two 
before re folding the tent to prevent 
treated seams from adhering to each 
other. The material never stiffens and 
repeated folding of the tent doesn't 
erode the seal. 

George L. Thurston, III, W4MLE 

"'Plastic Rubber" is a trademark of the 
Duro Division of the Loctite Corpora¬ 
tion of Cleveland, Ohio 44128. 
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LOOP YAGIS AND AMPLIFIERS FROM 
DOWN EAST MICROWAVE 


• TR0P0 

• EME 

• 902 

• 1269 

• 1296 

• WEAK SIGNAL 
• OSCAR MODE L & MODE S 
• 2304 • 2400 MH/ 

23451Y 

45 el 

loop Yagi 

1296 MH; 

20a- < 18 . 

S93 

24451Y 

45 H 

mop Yagi 

1269 MH: 

20 ♦ .18. 

$93 

13451Y 

45 H 

loop vagi 

?304 MH: 

20 ♦ (IB. 

$80 

3333LY 

33 el 

loop Yagi 

90? MH: 

18 5 dR. 

$93 


above antennas are assembled arid Ipslrd 
All aluminum and stainless construction Kits also available 
Add $8 ($lt west ol Rockies) per antenna for UPS shipping 
2 & 4 way power dividers, complete arrays available 
2316 PA l near Amp 1w in 18*. out 12% MH; 13 5 V $?45 

2335 PA near Amp tOw in 36w out l?% MH: 13 b V $295 

include S5 tor UPS Blue - 4B stales 
Writ© about Transputers and G.iAs Fel preamps 
Tree catalog 

DOWN EAST MICROWAVE 

Bill Otson W3HQT 

Boi 1655A RFO 1 Burnham. ME 0492? 

(207) 946 3741 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 



WITH TEC-200 FILM 

JUST 3 EASY STEPS: 

• Copy circuit on TEC-200 film using 
any plain paper copier 

• Iron dim on lo copper clad board 

• Peel oil film and etch 

SATISFACTION GUARANTEED 
convenient 8V? xll size s 173 

5-Sheets for $3.95 
10 sheets only $5.95 

add SI 00 postage NY res add sales tai 

The MEAD0WLAKE Corp. 

Dept V, P O Box 497 
Northport New York 11768 


COLLINS 
KWM-380 
KEYBOARD 

Pipo Communica¬ 
tions Has The Key 
board That Is Used 
With The Collins 
KWM-380 For 
Remote Entry 
KEYBOARD-MOUNT IMG FRAME A SHIPPING S25 
To know more about our Touch-Tone - Encoders 
CALL OR WRITE FOR FREE CATALOG & 
INFORMATION GUIDE 
Pipo Communications 
P O Bo> 3435 • Hollywood CA 90078 

2131852-1515 • A T AT 


<pipo egommunications * 

Emphasis is on Quality 6 Ratiability 1 



0 4 
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products 


high-performance receiver 

Kenwood’s new R 5000 high performance re 
ceiver isn't just another all band, all mode receiv 
er. The R 5000 covers 100 kHz 30 MHz m 30 
bands, with additional coverage from 108 174 
MHz available with installation ot the optional 
VC 20 converter. It otters 100 memory channels, 
optional computer control, and much more. 

Though similar in appearance to the TS 440S, 
the R 5000 matches the superior performance 
of the TS 440 receiver section. Its exclusive 
DynaMix ,M direct mixing system ensures an 
honest 102 dB dynamic range 114 MHz, 500 Hz 
bandwidth, 50 kHz spacing ! 

The R 5000 does not replace the popular high 
performance R 2000, which is still available, but 
instead gives hams two high performance 
receivers from which to choose. 

For information, contact Trio Kenwood Com 
munications, P O Box 7065, Compton, Calilor 
ma 90220 

ACC expands 

Advanced Computer Controls. Inc., has 
moved its offices and manufacturing plant to a 
new facility in Santa Clara. California The new 
building adds space lor manufacturing, market 
ing, and engineering. (Northridge Square in 
Cupertino remains an acceptable mailing ad 
dress. I ACC manufactures microcomputer 
based control systems for Amateur Radio, com 
mercial, and government radio users. 

For more information, contact Advanced 
Computer Controls, Inc.. 2356 Walsh Avenue. 
Santa Clara. .California 95051 

Circle /309 on Reader Service Card 

new antenna from Mirage 

The 1.2 44 IBX from Mirage utilizes the latest 
in ultra high gam, low sidelobe design. The para 
sitic elements are pseudo log tailored in length 
and spacing to produce wide usable bandwidth 
with low VSWR 

Because of its light weight, low windload and 
rugged construction, it’s appropriate for use in 
higher gain multi antenna arrays Used alone it 
still delivers outstanding performance with bet 
ter than 18.2 dBd gain across the specified band 
width. This antenna requires no tuning, it’s 
factory assembled and tested to insure that eacli 
unit meets or exceeds the advertised specifi 
cations. 

Foi information, contact Mirage KLM Com 
munications Equipment Inc P O Box 1000. 
Morgan Hill, California 95037 

Circle #301 on Reader Service Card 


two new communications 
microphones 

Shure Brothers Inc., Evanston. Illinois, has 
added two new. economical models to its line 
of communications microphones. 

The Shure 550L Base Station Microphone, 
suitable for radio communications, paging, and 
dispatching system applications, shares many 
design features with Shure’s well known Model 
450k. Its omnidirectional cartridge is specially 
tailored for voice intelligibility, and its balanced, 
low impedance design makes it useful for long 
cable runs and use under severe hum conditions. 

Constructed of strong, corrosion proof 
ARMO-DUR’", it features Shore’s long life "Mil 
lion Cycle" press to talk bar switch. User Net 
Price is $66.25. 

The Shure Prologue 6L Handheld Communi 
cations Microphone the lowest priced hand 
held communications microphone ever offered 
by Shure features a dynamic low impedance 
cartridge witlr tailored response for high intel 
ligibility. a sturdy push to talk switch, a durable 
coiled cable, an extra strength mounting bracket, 
a relay closure circuit, and compact, lightweight 
construction. The Shure Prologue 6L's list price 
is $41.75 

For further information about the Shure 550L 
and Prologue 6L. contact Shure Brothers Inc.. 
Customer Services Department. 222 Hartley 
Avenue, Evanston. Illinois 6020 3696 

Circle #308 on Reader Service Card 

test monitor 

Comtest Systems has introduced the Model 
3000B Communications Service Monitor Saitl 
to be the only monitor in its size and price range 
that gives the kind of testing capability usually 
available only in larger instruments costing thou 
sands more, this lightweight, versatile instrument 
provides three different displays waveform 
CRT, meter, and digital counter 

Receive features include a tuneable range of 
400 kHz to 1000 MHz. combining high sensitivi 
ty with good intermod rejection and wide fre 
quency range for "off the air" monitoring. A 
high resolution audio frequency counter LCD 
display assures versatility and accuracy. The 
counter also permits the display of CTCSS fre 
quencies directly off the air. The large CRT pro 
vides Instantaneous information about 
modulation waveforms and internally general 
erf markers can be displayed at ' 5 kHz or ' 600 
Hz for "at a glance" idenfitication of FM modu 
lalton peaks. 

For further information, contact Comtest Sys 
terns, Inc.. P 0 Box 470. Beech Grove, Indiana 
46107 

Circle #307 on Reader Service Card 

programmable encoder 

Communications Specialists has announced 
the introduction of its new jirogrammable en 
coder. Model SS 32P The SS 32P allows the 
usei to specify the available tones in the mem 


ory. Up to 32 lone frequencies are stored in an 
EPROM memory, these tones may be standard 
or non standard, and may lie changed. The 
working lone is retrieved from the memory with 
a five position DIP switch mounted on the cir 
cuit board. 



The SS 32P is available in either CTCSS or 
burst tone format Model SS 32PA will operate 
on any lone from 67 0 to 250 0 Hz; Model 
SS 32PB will operate between 250.0 and 3000 
Hz. Both versions measure 0.9 x 1.3 x 0 4 inches 
and will operate on voltages as low as 6 VDC 
for handheld applications and up to 25 VDC for 
mobile or base station use. 

The SS 32P allows the use of non standard 
tones for extra flexibility on crowded channels 
and lor added security on lone controlled rejieat 
ers. It also simplifies multiple tone switching lup 
to six tones). 

Priced at $28.95, the SS 32P is covered by a 
one year warranty and is available for immedi 
ate delivery from slock Foi information and a 
free catalog, contact Communictions Specialists, 
Inc., 426 West Taft Avenue. Orange. California 
92665 4296 

Circle #312 on Reader Service Card 

audio/video amplifier 

An audio video amplifier from Wl COMM 
Electronics, Inc., operates over the frequency 
range from 300 Hz to over 10 MHz and features 
multistage design, with gam rated at 32 dB. noise 
figure. 3 dB. 3rd order intercept point. 33dBM 
power outjiut. 0.10 watt into 200 ohms; input 



outjiut VSWR 2:1: and reverse isolation. 55 dB 
Standard connectors are BNC female, 26 VDC 
Reverse polarity jirotection is included. Possible 
applications include audio stereo. SCA. AM ste 
reo. video, digital audio, and LF through HF 
communication links 

Foi details, contact Wl COMM Electronics, 
Inc . P O Box 5174, Massena. New York 13662 

Circle #311 on Reader Service Card 
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ALL YOUR PACKET FAVORITES INCLUDING 
AEA, KANTRONICS, MFJ, etc. 


the__ 

HAM STATION 


P.O. Box 4405 
220 N. Fulton Ave. 
Evansville, IN 47710 
Store Hours 
MON-FRI: 9AM-6PM 
SAT: 9AM 3PM 
CENTRAL TIME 


WARRANTY SERVICE CENTER FOR: 
ICOM.YAESU, TEN-TEC 


TERMS. 

Prices Do Not Include Shipping 
Price end Availability Subject to 
Change Without Notice 
MostOrders Shipped The S 
COD'S Welcome 


DISCOUNTS ON RIGS AND ACCESSORIES FROM: 

AEA, ARRL, ALINCO, ALLIANCE, ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ASTRON, ANTENNA 
SPECIALISTS, BENCHER, B & W.CSI, CALLBOOK, DAIWA, ENCOMM, HAL, HEIL, ICOM, KDK, KENPRO, 
KANTRONICS, MFJ, MICROLOG, NYE, PALOMAR, ROHN, SANTEC, SHURE, TE SYSTEMS, TEN-TEC, 
TOKYO HY-POWER, VIBROPLEX, WELZ, YAESU 


_ , , _ . A , . _ .. Qf\f\ coo Indiana call 1-812-422-0231 

For Orders and Price Checks Call 800-523-7731 service Dept. 1 - 812 - 422-0252 


40m Phased Array 
—the Easy Way! 



Opti*Phasor“ by BaiieyTech 

■ Change direction instantly 

■ High F B. ad|ustable phasing 

■ Low SWR over entire 40m band 

■ Just 2 dipoles gives 4 db gam 

(feen r\c AlV3 ilvadatW With . 17 c 

iy yb d.po4»5anrt»iH»di.ne* i 1/D 

Check. MO. VISA, M/C 
Call or Writo lor Complete Catalog 
TET Antennas. Larsen. Hy-Gain, 

Alpha Delta, etc 

suCISoNics 

1587 U S. 68 N Xenia. OH 45385 
(513)376-2700 


^ PRC® 

SERVICE CENTER 

for 

ICOM, KENWOOD 
and YAESU 

Fully equipped repair shop Amateur, 
Marine and Land Mobile repairs. 

FCC NABER Lie 

Mon-Fri 7 0:00-4:00 pm 

( 206 ) 776-8993 

PACIFIC RIM 
COMMUNICATIONS 

Bob KG7D 

23332 58th Ave West ^ 
Mountlake Terrace. Wa 98043 

8 C O D S Welcome 


SYNTHESIZED 

SIGNAL GENERATOR 


model 

ilUHMAflb sg-ioof 

MADE IN f J429 95 

USA delivered 

• Covers 100 MHz to 199.999 MHz in 
1 kHz steps with thumbwheel dial • 
Accuracy + /- 1 part per 10 million at all 
frequencies • Internal FM adjustable from 
0 to 100 kHz al a 1 kHz rate • External FM 
input accepts tones or voice • Spurs and 
noise at least 60 dB below carrier • Out¬ 
put adjustable from 5-500 mV at 50 Ohms 

• Operates on 12 Vdc @ 'ft Amp • 
Available for immediate delivery • $429.95 
delivered • Add on accessories available 
to extend freq range, add infinite resolu¬ 
tion. AM. and a precision 120 dB attenuator 

• Call or write for details • Phone in your 
order for fast COD shipment 

VANGUARD LABS " 

196-23 Jamaica Ave.. Hollis. NY 11423 
Phone: (718) 468-2720 Mon. thru Thu. 
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new Heath catalog 

Heath Company of Benton Harbor, Michigan, 
has announced the release of its upated fall cat 
alog With an expanded line of starter kits, com 
puters, weather instruments, and a variety of 
electronic products, the redesigned Heathkit 
catalog brings a new, refreshing look to its 
pages 

Heathkit's expanded computer software/hard 
ware line includes the new HyperACCESS com 
munication software, designed to permit 
communication with other microcomputers and 
databases. Also included is the new Teach N 
Tutor Authoring software from Zenith Data Sys 
terns, which allows programmers to create 
tutorials for computer-aided instruction (CAI) 
New computer hardware includes Epson printers 
and a 2400 Baud modem from US Robotics. 

For a free copy of the catalog, contact Heath 
Company, Dept 150 785, Benton Harbor. Michi 
gan 49085 In Canada, contact Heath Company 
1020 Islington Avenue, Dept 3100, Toronto, 
Ontario M8Z 5Z3 

Circle /310 on Reader Service Card. 

New Larsen Antennas 

The new YA5 series of Yagi directional anten 
nas includes the YA5 900, designed to operate 
in the 900 960 MHz range. It features all weather 
constuction (i.e., coax termination inside the 
Yagi away from wind and tain plus a black 
weather resistant coating. Other features include 
user interface via N male connections to the N 
female cable mounted connector supplied with 
the antenna kit The mounting hardware 
(double welded, heavy duty U bolts! will fit any 
pipe from 1 118 to 2 1/2 inches in diameter. 

Specifications include 10 dBd gain, 45 degree 
horizontal beamwidth, 55 degree (estimated! 
vertical beamwidth. and maximum power of 300 
watts. 

For more information, contact Larsen Elec 
ironies, P 0 Box 1799, Vancouver. Washing 
ton 98668 

Circle /313 on Reader Service Card 

eight-pole crystal filters 

Several new eight pole crystal filters are avail 
able from International Radio 

The new Kenwood TS 440 8 pole crystal fil 
ter package consists of SSB 2.1 kHz or 1 8 kHz 
and 400 Hz or 250 Hz filters An SSB 2.1 kHz 
matched crystal filter set is also available. The 
typical response of the matched set is 2.1 kHz 
at 6 dB and 2.8 kHz or less at 60 dB 
New filters are also available for ICOM units. 


Stock No. IRI 455H400X is a CW, 400 Hz (eight 
pole) that serves as an exact replacement for the 
FL 52A It fits the 1C 751(A), the IC745, the 
IC740, etc 

Stock No. IRI 455H1.2X is an eight pole SSB, 
2.4 kHz exact replacement for the FL 44A. It fits 
the IC730, IC740, IC745, and the R70 and R71 

The typical shape factor for the SSB filters is 
1.66 or less, foi CW filters, the center frequen 
cy is 8.0 or 9.0 MHz 3.2 or less. The 455 kHz 
center frequency is 2 0 or less All International 
Radio crystal filters are guaranteed to the origi 
nal purchaser for two years 

Many other ICOM crystal filters available For 
details, contact International Radio, Inc., 747 
South Macedo Blvd . Port St Lucie, Florida 
33452 (enclose SASE). 

Circle #314 on Reeder Service Card 

Palomar "Tuner-Tuner”™ 

Palomar Engineers has announced a new 
operating aid, the Tuner Tuner.'" It connects be 
tween your transceiver and antenna tuner, and 
allows you to tune your tuner precisely without 
transmitting. The built in 50 ohm noise bridge 
gives an audible null in the receiver when the tun 
er matches the coax line to 1:1 SWR. Your Parts 



mitter never need operate into high SWR, and 
you need not cause interference on the band 
while tuning up. 

The Model PT 340 Tuner Tuner is priced at 
$99.95 plus $4 shipping. For more information, 
contact Palomar Engineers, Box 455, Escondido 
California 92025. 

Circle #315 on Reader Service Card 

temperature-controlled 
soldering station 

Start Manufacturing has announced the re 
lease of a versatile soldering station that permits 
the interchanging of 30, 48, and 60 watt irons, 
thus providing the operator with three stations 
in one The station also features a unique con 
trol that keeps the temperature to within t 8 
degrees F of the setting. It also offers direct tern 
perature readout, easy and fast calibration, and 
a feature that permits the station to be set and 
locked at a specific temperature. The station 
comes with a standard 48 watt pencil iron and 
ad|usts over the full temperature range of 200 
through 900 degrees F without having to change 
the tip or heating element 



For information, contact Start Manulacturing, 
Inc.. 15775 North Hillcrest. Suite 508, Dallas, 
Texas 75248 

Circle #306 on Reader Service Card 

two-band rotary dipole 

The CD 78 from Orion Hi Tech is a 80 and 
75 meter rotary dipole. Approximately 40 per 
cent shorter than a full sized dipole, its unique 
design results in a less than 2 dB reduction in 
radiation efficiency over a full size antenna. 

The CD78 is equipped with a special high 
performance matching unit that is used to switch 
the antenna between the two bands 2:1 VSWR 
bandwidth is approximately 50 kHz on both 80 
and 75. 

Built from high strength, heavy duty alumi 
num, it features a very strong element to boom 
mount All hardware is hot dipped galvanized 
after fabrication The CD78 will handle full legal 
power and is rated at 40 m/s wind survival. 

For details, contact Orion Hi Tech. P 0. Box 
8771, Calabasas, California 91302. 

Circlu #316 on Reader Service Card 

free QbL cards! 

Varta Batteries, Inc one of the world's three 
largest battery manufacturers and a leading U S 
supplier of batteries for short wave radio, pho 
tography. data processing, and other high tech 
applications is offering a package of 20 OSL 
cards to Amateur Radio Operators, free upon 
request 

The postcards are printed in full color with an 
illustration of world map as a background for 
Varta's wide lino of batteries for shortwave 
Amateurs, The address side of the card follows 
the typical OSL card form 

Readers who would like to obtain a package 
of cards should send their name and address to: 
Paul Silliman, Varta Batteries Inc., 300 Execu 
tive Blvd Elmsford, New York 10523 1202 

Circle #318 on Reader Service Card 

R-2000 repeater controller 

Resultant Engineering has introduced the 
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NEW COMPUTER BOOKS 

YOUR COMMODORE 64: A GUIDE TO THE 
C 64 COMPUTER 

YOUR COMMODORE 128: A GUIDE TO THE 
C 128 COMPUTER 

These books cover in cite.il detail the best selling Com 
modore C 64 and C 128 home computers You gel a 
complete introduction to the upeiatmq sytems used. BAS 
1C tutonals gtaphics sound and much more Also dis 
cussed are hardware and peripheral considerations The 
C 128 book covers C 64 emulation, extended memory 
CP/M mode mouse ram disk printers and modems 
txcellent source books lor beginners and experts alike 
1985 Isl Edition 

OS C64 464 pages Soltbound S14.95 

OS C128 480 pages Soltbound S14 95 

Buy em Both Special Reg S29 90 
OS C Save S4 95 $24 95 

MS DOS USER S GUIDE 

by Chris OeVoney 

MS-DOS computer users will Imd this handbook lu be 
an essential addition to tlieir computei libiary Includes 
a lull explanation ol MS DOS commands in clear con 
r ise language and examples ol command syntax Hints 
on command usage and explanations ot the tuerarchial 
directory and I/O redirection will enable you to get maxi 
mum benelit Irom youi computer investment For novice 
and expert users 1984 1 st Edition 330 pages 
QUE 061 Soltbound $19.95 

PC SECRETS: TIPS FOR POWER 
PERFORMANCE 

by James Kelly 

Here's one ol those unheralded gems we stumbled upon 
recently This nitty book is iam packed with ideas and 
suggestions on how to gel more out ol youi PC DOS ni 
MS DOS computei Not a tutorial, more lor the jmermedr 
ate user who is looking to get more speed and ellicien 
cy Impnive youi keyboaid enhance your display 
organize youi Ides, and manage your printer better than 
ever belore You'll be amazed at what this book can add 
to your PC Also covers lotus I 2 3 anil Wordstar 
1985 Isl Edition 224 pages 
OS PCS Soltbound $16.95 

APPLE II USER'S GUIDE. Apple Plus and 
II series 

by Poole. McNutt and Cook 

All time Apple II best seller' Now available in updated 
thud edition l earn Irom the experts liuw to gel the most 
hum your Apple home computer and peripherals You 
also gel a complete explanation on how to use DOS 3 3 
and Pio DOS Easy to use tutorial explanation ol BASIC 
pinqiamminq will teach you how to use all the sound 
and graphics capabilities as well as the Apple lie high 
icsolution graphics This hook is worth d s weight in gold 1 
1985 1st Edition 512 pages 
OS UG Soltbound $18 95 

We re really proud ol the next two books! Doug 
was Jim Fisk s right hand man during the early 
seventies His first computei book. The Inlroduc 
lion to TURBO Pascal, quickly went best seller 
The TURBO library is an invaluable addition to 
TURBO user's libraries 

INTRODUCTION TO TURBO PASCAL 

by Doug Sllvison WAIKWJ (ex Ham Radio assistant 
editor) 

thousands have learned Pascal programming with this 
popular best sellei As a tutorial Pus book enhances the 
iitugue aspects ol Tuibo Pascal by concentrating on the 
extended applications capabilities ottered Includes graph 
ics look up tables word processor to typesetting equip 
men! conversion tables ITS to ASCII conversion and 
last sort/search loulines 1985 1st Edition 268 pages 
SY 269 Soltbound $14.95 

TURBO PASCAL LIBRARY 

by Doug Stivrson WAIKWJ 

Perlecl compliment to the Tuibo Pascal Introduction book 
listed abov" Stivison shares his extensive collection ol 
pioven programs and will save experienced programmers 
tunc and illusliatc to beginners good programming tech 
rogues and lurhu versions nl standard algonthims In 
dudes games systems utilities and routines loi business 
and engineering applications 1986 1st Edition 350 
pages 

SY 330 Soltbound $14 95 

Please Enclose S3 W to cover 
._ shipping and handling 

rdf&lO, BOOKSTORE 


Measure Up With Coaxial Dynamics 
Model 85A Termination Wattmeter 

A direct-reading instrument for servicing 50 ohm communication systems and 
maintaining them at peak operation 
The Model 85A features: 

• Dry load no coolant required. 

• Replaceable connectors, interchangeable without affecting instrument 
calibration 

• Four power ranges easily switchable — 

0-3/15/50 and 150 watts full scale. 

• to MHz 

• Temperature Compensated ' 

Contact us for your nearest ^ 
authorized Coaxial 

Dynamics f 

representative or ' 

distributor in our V 

world-wide sales c rox ‘ 

network. 

mSu ' .T'. 

fljjj 

- AAV|A I ^^^^5210 Industrial Parkway 

COAXIAL Cleveland. Ohio 44135 

DYNAMICS, INC. 216-267-2233 1-800-COAXIAL 

Telex: 98-0630 

Service and Dependability.. .A Part of Every Product t78 


MICROWAVE MODULES 


LIVERPOOL ENGLAND 


LINEAR TRANSVERTERS 

PX PRICE 

MMT 50 28 S 

MMT 144 28 144 MH 10 Walls 186 00 

MMT 144 26 R 144 Mil/ t ,.iAsH 1 . ‘ W.itK i r. Hi 

MMT 220/28 S 220 MM/ i W.ill- 24. nt) 

MMT 432/28 S 432 »'j MM/ 10 Wall** 

MMT 1296 144-0 123ft MH/ GdAst 1 T . W W>?0t» 
MMT 1268 144 OSCAR Moth l vVrtli »n*.l . /BOO 

CONVERTERS 

MMC 144 28-HP 

MMC 432' 28 S < r. ()<>Wfi W»- 

MMK 1296/144 21 r.tn Ottwn to 2 "• 186 00 

CAu f O" Cifiior. 4«(l 0tCM ttvttm 

MX tt VUlJfCf to CHAMr.l WlfNOUf AOVAMCf NPIICI 

»i\a M 4 irr«c 4 *D Accieno 


POW ER AMPLIFIERS 

PREAMPLIFIER BUILT IN PX PRICE 

MML 144 30-LS 144 MM/ TO W.ill MT AMP Si29 
MMI 144 100 IS 144 MH. 100 Will Hi AMP .12 
MML 144 200 S 144 MM/ i*• ‘ W.ill GaAsFET J95 
MML 432 30-L IT.' MM/ W ilt Ml AMP 232 

MML 432/100 4 12 MM/ 1 • > Wall ATV SSB FM395 
MML 432 bO I Ml H 
MML 1296/15 1296 MH/ 15 Wall-. CALL 

PREAMP LIFIERS GaAsFET 

MMG 144V 

MMG 1296 23 cm 11100 


MMC 435/600 *> H'"<> ( .••iii»» 

MTV 435 20 Watt 0 cm «n»1# 


CONVERTERS 
PREAMPLIFIERS 
ATV - OSCAR 


THE *• PX " SHACK 

V ,Tt »Nf K 04IIVI 

III I 1 I Mf AIJ N l 

..Ill) A.’4 «.<I1 4 


CALLING HOURS 
11 AM — 3 PM order* 

6 PM - 10 PM technical 
EST 


UP YOURERP 


Greenville, NH 03048 


^ MAGNET MOUNTS 

For HT owners operating inside a vehicle and want- 
I ing increased T/R range, RF PRODUCTS has the low 
i / cost solution. 

I / Remove your BNC antenna from the HT and mount 

f / on the RF PRODUCTS BNC magnet mount. Install the 

/ magnet mount on the roof top and connect the BNC 

co-ax connector 

The magnet mount (part no. 199-445) has 10 teet of 
£ small (5/323 co-ax with BNC conector attached 

PRICE $15.95 M O. or cashiers ck., via UPS gnd Fla 
residents add 5% tax, for air UPS add $3.25 

The RF PRODUCTS Magnet Mounts are one ol the lew mounts available that can be repaired 
should the co-ax cable be damaged The large surface area capacitance disc provides proper 
ground plane coupling for 1/4 and 5/8 wavelength VHF and UHF antennas 
MODELS AVAILABLE WITH THE FOLLOWING CONNECTORS & CO AX TYPES. 

ANTENNA CONNECTORS: BNC. TNC, 1 1/8' (MOT.), 5/16-24 STUD, 3/8-24 SOCKET. 

CaAX CABLE: RG-122/U, RG-58A/U, mini 8X ^ t80 

TRANSCEIVER CONNECTORS: BNC. TNC. PL-259, type N 


RFPRODUCTS 

P.O. Box 33. Rockledge. FL 32955. U.S.A. (305)631 0775 
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SPECIAL PURCHASE 


V «.* At »OM 

MOW AS *>A«tS Ha, 


SPECIALS 


TELEPHONE 

COUPLING 

TRANSFORMER 




COMMODORE PRINTER/PLOTTER 


i amp so voi t moor s 


POLARITY SWITCH 


SOI OCR TAIL I C 

11 '**• SOCKETS 

W -MCHiJCO**. 

iuo»»»// ix> COMPUTER 

• » MIOUI .MtLtm 1000 IMC .TO ^<-0*7*: 

% m umi' GRADE 

-CAPACITORS 

TRANSISTORS .spic lAirtmi- • • 

TRAMtntO* 


0 RELAYS 

10 AMP SOLID STATE 


TRANSFORMERS 4fl KEY ASSEMBLY .#. 

. FOR COMPUTER OR 

HOBBYIST I m.mmrnnvm 

ysx 


13 VDC RELAY W 

■ s. I* 


WALL 

TRANSFORMERS Tl SWITCHING POWER SUPPLY , «pot«el»y fgf 

j '* .tftcuik?C£ .. 

V- T'.: -.a 

lintUai IJM •• • C 1 I , I * 

• •A. «1W«. DM ___ * 

IlCCfM-M »•- 

15 m 13.8 VDC REGULATED POWER SUPPLY 




M “ W * v , A*" 'J 

uM IV 


I^TTTiTTv^r: 

LOS AtGCLCS CA 5TOI 
•W S WBrmftnf *W 
III JISMOO 
VAN NUTS CA STO«l 

ini kpvNM* Mod 


8 PA SPEAKER UNIVtRSRl CHARGER 

-:::r f 


PHOTO FLASH 

CAPACITORS < I *RANSFORMER 
iisvdc 


XENON FLASH TUBE 


CAT# PI ’ * J to. II 00 


MANOARD JUMBO 0 PS T LIGHTED 

nirruSED r 1 )* rocker switch 


'snap action! 

- . * SWITCH 


220 Vac 

j» ft COOLING FAN 


MAIL ONOCNS TO 

NO 80* 7040* 

lo» tn|«M CA *000* 

TWI SlOiOtO'O) ALL ELECTRONIC 
EASTLMA MB* • 7MT7*« 


ARRL 


Convention 


Central Division 


HAMFEST 


Saturday, October 18 Sunday, October 19 

10 a.m. to 4 p.m. 9 a.m. to 2 p.m. 

Norris Sports Center - St. Charles, IL 

All Indoors • Commercial Exhibits • Flea Market • ARRL Booth 
FCC License Exams • Contests • Demonstrations • Hot Food 
Admission: Adv. S3 - Gale $4 Talk-In: 144.87/145.47 & 144.61/145.21 


IA Sponsored by the 

V Fox River 
Radio League 


Tickets Dealers 

W Heimann. KD9WF G Isely. WD9GIG 
837 Lebanon St. 736 Fellows St 

Aurora. IL 60505 St Charles. IL 60174 

312 8591171 312 584 3510 


products 

R 2000 repeater controller, which can control a 
complete repeater system including two remote 
bases and a control receiver. The fully-pro 
grammable, microprocessor-based controller in¬ 
cludes many features for today's demanding 
repeater service Features include autopatch with 
memory dialer. ALC and call progress detection, 
mailbox/bulletin board, and dual RS 232 ports 
for interfacing to a computer or printer. 

For more information, contact Resultant En 
gineering, 175 East Homestead, Sunnyvale. Cal 
ifornla 94087 

Circle #317 on Reader Service Card 

FAX unit prints photos 

Universal Shortwave has introduced the 
microprocessor controlled DES M 800 FAX Con 
verier, which allows reception and printing of 
pictures, photos, maps, and marine and National 
Weather Service information, as well as satel 
life earth imagery and world meteorological 
charts transmitted by shortwave and satellites. 

The M 800 Facsimile Converter connects to 
the audio output of any quality communications 
receiver or satellite receiver (AM or FM). Audio 


is converted to graphics data and printed out on 
most Epson parallel dot matrix computer printers 
(FX 85, LQ 800. or equivalent). Print size is 8 
inches by length as needed. Aspect ratio is 1:1 
FAX photos are printed on plain papei in 16 
levels ol gray scale. Weather maps (NWS), 
charts, and other black and white transmissions 
yield exceptional clarity 

For details, contact Universal Shortwave. 1280 
Aida Drive. Reynoldsburg, Ohio 43068 
Circle #320 on Reader Service Card 

D2M2 

Known as D2M2'” nof DMM because 
they offer twice the range and resolution and 
twice the functions ol ordinary DMMs with 
2000 count capability, the new 4000 count 4 digit 
multimeters with 40 segment analog bar graph 
Irorn North American SOAR are priced to rival 
ordinary 2000 count DMMs. 

All D2M2 range crossover levels are at the 
4. 40. 400, and 4000 points to allow measure 
ments of 3 999 oi 39 99. etc. Accuracy is better 
than 0 3 percent for Models 4020. 4030. and 
4040, and bettei than 0.1 percent for Model 
4050 All models have been constructed to be 
shockproof and dustproof for operation in harsh 
environments. 
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All models are auto- and manual ranging with 
Data Hold Function, Continuity Beeper, Diode 
Test, and more. Selectable models feature illu 
minated LCD, Frequency Counter, Relative Set, 
Memory, Temperature and Min/Max Indication. 

Optional adapters expand functions to include 
Capacitor Test, High AC/DC current. Transis¬ 
tor GAIN and Loss Test, and Temperature. Full 
overload potection includes two fuses plus Iran 
sient noise to 6000 volts. 1500 hour battery life 
is typical with two "AAA" alkaline cells and auto 
power down All D2M2 units are supplied with 
batteries, safety leads, spare fuses and 3 year 
limited warranty, calibration accuracy guaran 
teed for 1 year. 

Prices for D2M2 Series meters in single-lot 
quantities are as follows: Model 4020, $99.99; 
Model 4030, $139.00; Model 4040, $159.00: and 
Model 4050, $179.00, with delivery from stock. 
For full specifications or additional information, 
contact North American Soar Corporation, 1126 
Cornell Avenue. Cherry Hill, New Jersey 08002 

Circle /319 on Reader Service Card 

15-channel programmable 
scanner 

Automatic search, scan delay and a priority 
channel are features that are normally reserved 
for expensive, top -of the line scanners. But one 
modestly priced programmable scanner, the 
Regency R1075, is packed with all of these fea 
tures. Fully programmable, the 15-channel scan 
net can receive more than 15,000 frequencies 
from six of the most popular public service 
bands. 



Designed for th& beginning scanning en 
thusiast, as well as the veteran seeking a telia 
ble back-up unit, the scanner can be pro 
grammed to search a frequency range for active 
new frequencies. With its priority channel and 
scan delay functions, the scanner keeps listeners 
from missing important transmissions. When ac 
tivated, the priority channel automatically over 
rides all other calls so that broadcasts from a 
favorite channel are never missed. Scan delay 
puts a 2 second pause at the end of a transmis 
sion so that calls and answers can be heard be 
fore the scanner resumes its scanning cycle. 

Priced at $179.95, the scanner covers six full 
bands, including VHF Low (30 50MHz), VHF- 
Arnateur (144 148 MHz). VHF High (148 174 
MHz), UHF Amateur (440 450 MHz), UHF 
(450 470 MHz), and UHF T (470 512 MHz). 

Foi information, contact Regency Electronics 
Inc., 7707 Records Street, Indianapolis, Indiana 
46226 

Circle /302 on Reader Service Card 



For Christmas 


Orders & Quotes Toll 
Free: 800-336-4799 

(In Virginia: 800-572-41011 

kVormnOon A Sr«.r 7701» CM ^ 1061 
Server* Urswirw* 703) 4948 750 
i J6«6 Jrftmon Durvn 
WoOO0nt«e v*g*«#fl9l9i 
Store f*uu*\ Mil io am 6 pm 
W! 10 am 8 pm 
Sat (0 am 4 pm 
Ode* Hows M# 0 am 7 |im 
Sat 10 am 4 pm 

Visit Our 

New England Store 

H Stan toad 

So*rm Nm Hvncn/wc ODN 

Hc» Mamptfwc Odrrv 

Mormaflon A Spy*:* in 17V) 

Hew Inland Orders 8009)70047 

NEW Store Hours . 
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Much More in stock! 
Send $1 for our 
New Fall Buyer's 
Guide-Catalog. 


More Helpers 

• Marine radios by Icon) 

• Commercial Land Mobile by 
Yaesu 

• Telephones »jy A TAT Cobra. 
Southwestern Ben, A Panasonic 

• CBs by Umden, Midland. Cobra 

• Radar Detectors by Umden, 
Cobra and Whistler 


Antennas 

HI VHF Swi scanner, marine. A 
commercial lor Mobile or Base 
Cushcraft 

Mini Products • Larsen 
BAW • Van Gorden 
Butternut • KLM 
Mosley • Hustler 
Tele* Hy-Gain 

Towers 

Unarco-Rohn. Hy-Gain. Tri-Ex 

Ash for scteridi quotes on package 
deals including cable guys, 
connectors, turnbockies. etc 

Accessories 

Phillystran 
Kenpro • Alliance 
BAW • Telex Hy-Gain 
Daiwa • MFJ 
Bencher • Amphenol 
Astron • Wei/ 

B 4 K Precision 

Amplifiers 

Diawa • Amentron 
Amp Supply • Vocom 
TE Systems 
Tokyo Hy Power 

Computer Stuff 

Packet Radio 
Hardware and Software 
for RTTY Morse 
Hal • Kantromcs 
Microlog • MFJ 
Ham Data Amateur Software 

Shortwave 

Sony 

Panasonic 

Vaesu 

Kenwood 

Icom 

Scanners 

Umden f Bearcat 
Regency 

More Radios 

Encomm/Santee 
KDK 
Ten Tec 



NEW FT *3 

Mini handheld for Jm ?i * Output 
10 memcwies LCD drgital display 



NEW FT-747GX 

Alt mode uansceivei Cal system 


FT-7576X 

HF XCVR Gen Coverage Receiver 

NEW FT-7E7G 

Dual band handheld for 9m 440 MM/ 


NEW SOFTWARE 

GX Turbo and Catpach lor the FT- 
7S7GX and Catpach for the FRG 9600 



TS-440S $50i )0 

TM-2570A $40* >0 

TS-430S $25P° 

TR-2600A/. &15P 0 

TH-21AT/„.,.» SlOP 0 

orri* (xtinocd 

THRU NOV04M* IS. 1984 


era icom 


IC‘735 

Compact HF Transceiver 

IC-751A 

Hf XCVR General Coverage 
Receiver 



VHF/UNF 

ta 77A 9»M 971A 771H 

990 MHi- 1 7A 

440 MMc 471 A 4?1H 4/A 

IC-Of AT, 04AT 

Small, light Mts tor 9m o* 
440 MU; 10 memories 
and scan functions 

IC-A9 in stock 

Aircraft handheld 


ICiAT, 3AT, 4AT, TEAT 

Mamthelds for Vm, 990 
MM/ 440 MH/. 1 9 GMf 


Ask for Package 
Quotes on 
Radios/Accessories 
A Antennas/Towers 


CALL LONG DISTANCE ON 2 METERS 


Only 10 watts drive will deliver 75 watts 
of RF power on 2M SSB, FM. or CW. It is 
biased Class AB for linear operation. The 
current drain is 8-9 amps at 
13.6 Vdc. It comes in a well 
constructed, rugged case 
with an oversized heat sink 
to keep it cool. If has a sen¬ 
sitive C.O.R circuitry, 
reliable SO-239 RF connec¬ 
tors, and an amplifier 
IN/OUT switch. The max¬ 
imum power input is 15 



Our products are backed by prompt fac¬ 
tory service and technical assistance. To 
become familiar with our other fine pro¬ 
ducts in the amateur radio 
market, call or write for our 
free product and small parts 
catalog. 

Model 875 
Kit $109.95 

Wired & Tested $129.95 


^ 183 


wans. 


CCI 


Communication 
Concepts Inc. 


764f North Aragon Av* • Dayton. Oh*o 45470*(513)796-1411 
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NOW! A Phone Interconnect 
with Hardline Quality 




lmiMM007 



• Land mobile-marine-aeronautical mobile. 

• Using DPD VOX Technology allows all mode 
operation: FM-AM-SSB-ACSB — Simplex, 
half duplex, or duplex. 

• No internal modifications or connections 
required to base transceiver. 

• Programmable ID and access codes, 3-12 
minute timer. 

• Remote mobile when permitted or manual 
control on all bands. 


1275 North Grove Street 
Anaheim, CA 92806 
•" (714)630-4541 


GREAT GIFT IDEA 

Super Isffia 

DX 

Frlnp® lor the Commodore 64 & 128 

Complete software package. 
The most advanced available. 
All the tools you need. 


Join AMSAT...Today 

Amateur Radio Satellite OSCAR 10 
provides: 

• A New Worldwide DX Ham Band 

open 10 hours a day. 


• Rag Chew With Rare DX Stations 

in an uncrowded, gentlemanly fashion. 

• Popular Modes In Use: 

SSB, CW, RTTY, SSTV, Packet 

• Full Operating Privileges 

open to Technician Class 
licensee or higher. 

Other AMSAT Membership Benefits: 

Newsletter Subscription: 

Dependable technical articles, satellite news, 
orbital elements, product reviews, DX news, 
and more. 

Satellite Tracking Software 

Available for most popular PCs. 

QSL Bureau, AMSAT Nets, Area Coordinator 
Support, Forum Talks 


A Great DX Operating Aid Improved! 

NOW with 

• Maximum Usable Frequency (MUF) between 
any two OTHs; 

• Great Circle Bearings and distance to any 
QTH. 

• Finest graphics show best paths in RE AL TIME! 
Color too. 

• Accurate sunrise/daylight/darkness into. 

• Fully menu driven. 

• Requires 1541 or 1571 disk drive. 

• $34 95 (Plus $3.50 shipping & handling. 


ham.- 

ratUo 


BOOKSTORE 


Construction of Future Satellites For Your 
Enjoyment! 

AMSAT Membership is $24 a year, $2b out¬ 
side North America. VISA and MC accepted. 


AMSAT 
P.O. Box 27 
Washington, DC 20044 

301 589-6062 


Greenville. NH 03048 
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products 

RFI technical note 

Palomar Engineers has published a helpful 
note tilled ""Using Ferrite Beads to Keep rf Out 
of TV Sites, VCR'S. Burglar Alarms and Other 
Electronic Equipment. " The note explains what 
kinds of beads and toroids to use and where to 
put them to suppress most common rf interfer 
ence problems. 

For a free copy, contact Palomar Engineers, 
Box 455. Escondido. California 92025. 

Circle /303 on Reader Service Card 

oscilloscope frequency 
extenders 

Radio Engineers has recently introduced sever 
al new products including two models of fre 
quency extenders for the home builder with an 
oscilloscope that can ""see" only up to 5 MHz 
Designated the Type HFX 1 and HFX 2 Oscillo 
scope Frequency Extenders, these units allow 
5 MHz or 10 MHz bandwidth oscilloscopes to 
see rf signals as high as 55 MHz. Type HFX 1 
contains an rf signal source and a broadband 
mixing circuit that converts the high frequency 
signal to an intermediate frequency within the 
oscilloscope's range. Type HFX 2 is designed to 
be used with an external signal generator but still 
gives the same frequency coverage. Both units 
have 50 ohm input impedances and utilize BNC 
connectors to interface to the circuit under test 
and the oscilloscope. Also available is Type 
DBX 30. a fixed 30 dB attenuator that allows the 
extenders to sample higher power levels. A high 
impedance transformer to be used at the input 
of the oscilloscope extenders is planned for re 
lease in the near future. 

Data sheets are available on these and other 
products For copies, contact Radio Engineers, 
3941 Mount Brundage Avenue. San Diego, 
California 92111. 

Circle #304 on Reader Service Card 

turnable preamplifier 
antenna 

Ameco's Model TPA is a dual function unit 
that can be used as a preamplifier to improve 
the gain of a receiver or as an indoor active an 
tenna when an outdoor antenna isn’t available. 
It contains a tuned rf amplifier that covers all fre 
quencies from 0.22 to 30 MHz. including Arna 
teor bands, all foreign broadcast bands, citizen's 
band and all other services within this range. A 
dual gate FET provides an excellent noise fig 
ure and over 20 dB gain Ttie weak signal per 
formance of most receivers is improved. 

Priced at $74 95. Model TPA uses either an 
internal 9 volt battery or an ac adapter such as 
Ameco's Model P 9T Asa preamplifier, the in 
put matches most antennas Long wire. 
300 ohm and random length antennas can also 
be used with good results 



For information, contact Ameco Equipment 
Company, a Division of Ameco Publishing Cor 
poration. 220 East Jericho Turnpike. Mineola, 
New York 11501. 

Circle /322 on Reader Service Card. 

1.0 Formula Disk 

RF Kit Company has announced a new soft 
ware disk for the Commodore C 64. This new 
release includes many formulas such as Ohm’s 
law. inductive and capacitive reactance, reso 
nant frequency, dipole antennas, temperature 
conversions from C to F and F to C, Great Cir 
cle bearings and distances to anywhere. Tower 
Stress calculations. Noon Meridian passage for 



True North antenna ad|ustments, how to wind 
coils for a specific inductance, how to make a 
meter shunt and how to program your own fa 
vorite formulas on the disk. The RF Kit 1.0 disk 
sells for $14.95 plus $1 00 postage and packing. 

For information, contact RF Kit Company. 
P 0 Box 27127, Seattle, Washington 98125 

Circle #321 on Reader Service Card 

Communications Satellites 

Now in its expander! second edition. Comimi 
mentions Satellites covers spy and surveillance 
satellites. U S and Russian manned space mis 
sions, military, tactical and scientific satellites, 
oceanographic and weather orbiters, deep space 
probes, navigational and communications satel 
lites, and private and direct broadcast satellites. 
This directory of space communications includes 
chapters on channelization band plans, tran 
sponder identification, international satellites, 
and an informative history of earth satellite de 
velopment 

Priced at $14.95 (plus $3.50 for shipping and 
handling), the book may be ordered from Ham 
Radio's Bookstore. Greenville. New Hampshire 
03048 


AUTHORIZED KENWOOD 
l-COM RADIO DEALER 



H l HE ASTER INC 203 Bucktiannon Pike Clarksbuig W 
Va 26301 Clarksburg Phone (304) 624 5465 or W Va ToH 
free 1-800-352-3177 

HAROLD HEASTER KA80HX 91 RidgefieM Place Ormond 
Beach. FI 32074 Honda Phone (904) 673 4066 

NEW NATION WIDE TOLL FREE TELEPHONE 1 800-84 RADIO 
1 80044 72346 

Call us lor a quotation WE WILL SAVE YOU MONEY* 


Increase your Code Speed Ihe FUN Way 
with 

Station Manager/CodeTutor 

Randomly generates words eliminat¬ 
ing the problem of tape memorization. 
Select you own speed and tone 
5-50 wpm 400-1300 Hz 
Designed for the IBM' PC' . XT', PC 
|r Menu driven, prompts for easy 
use; full color displays: 

$15.95 + S3.00 shipping 

Ohio residents include sales lax 

OMEGA CONCEPTS, INC. 

Professional software lot the Radio Amateur” 

P 0 Box 615 H T.L. Jones (KB80A) 

Troy, OH 45373 J Author 

^ £ e* 187 

IBM *s a leqistered trademark ol International Business 
Machine Corp 


Full Feature 

Remotely Programmable 

Repeater Controller 
tor under $600 

e*Field tested for over 2 years 
isFull 2 year warranty 


Free Full (‘olor llrnchtire 

0 / Call Toll-Free 

{ 1-800-621-8387 

ext. 224. s .nn ’ I'tn M'lmiam linn 

IQ -CO HI 

IU nousiRies 

P ( ' I ■ ■ . - I • I ■ •! Ilins. (XT Mi 
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7 MILLION TUBES 


SPECIALIZED COMMUNICATIONS 
FOR TODAY’S RADIO AMATEUR! 


48 Pages per issue. Loaded with News, Articles, Projects, and Ads. 


SIGN UP TODAY AND GET 3 BACK ISSUES “FREE ”! 


Join our growing membership at the regular $20 per year rate and we will send you 3 back 
issues (of your choice) absolutely "tree”! We also have 2 and 3 year discounts at just $38 
and $56 Foreign surface and air mail subscriptions also available, please write for 
details. Add $2.00 for a special 19-year "master article index" issue. Allow 2-3 weeks for 
your first issue Special TRS-80C, Commodore 64, Apple, IBM Software Catalog Available! 


If you are ACTIVE in FSTV 
SSTV, FAX, OSCAR, PACKET, 
RTTY, EME, LASERS, 
or COMPUTERS, then you need 


“ SPEC-COM !” 


Published 10 Times 


Per Year 


By WBOQCD 

(Serving Amateur Radio Since 1967!) 


VISA' 

IgSfimasJ 


THE SPEC-COM JOURNAL 
P.O. BOX H, 
LOWDEN, IOWA 52255 


Credit Card Order* (5H added) 


Iowa Resident* Add 4H State Sales Tax 


FREE CATALOG 

Includes all Current. Obsolete, An 
tique. Hard To Find Receiving. 
Broadcast, Industrial. Radio/TV 

types. LOWEST PRICES. Maior 
Brands, In Stock 

UNITY Electronics Dept. H 
P.O. Box 213 ^ , 8 

Elizabeth, NJ 07206 


DIPOLE TRAP ANTENNAS! 


PRETUNED-ASSEMBLED ^ FOR ALL MAKES AM 


ONLY ONE NLAT SMALL 
ANTENNA FOR ALL BA 
NDS EXCELLENT FOR 
APARTMENTS 1 IM¬ 
PROVED DESIGN • 


ATEUR TRANSCEIVERS’ 
GUARANTEED FOR 2000 
WATTS SSH INPUT FOR 
NOVICE AND ALL CLASS 
AMATLURS' 


COMPLETE with 00 ft RG50U-5? ohm leadline am1 
PL259 connector 30 »t 300 * decron end 

import* center connector with buih m lightning ar»e»ter and 
italic duchargr UmSWR over ell bend* -Tte.ee* u»u-ity NOT 
NEEDED' Cen be ,.*ed «« inverted V * - vtoper* . ,n attic* on 
bu'ldirtQ top* or narrow lot* The ONLY ANTENNA YOU WILL 
EVER NEED FOR ALL BANDS’ NO BALUNS NEEDED’ 
BG-4O-20-15-10 • * 2 u*P - 104 ft -Model E 199 95 

40-20-15-10 ~ 2 irep — 54 ft Model lOOl L S 95 

20*15-10mete» • 2 tr«p- 2€»ft Model »OOT C 19796 

SEND FULL PRICE FOR POSTPAID INSURED DEI IN USA 
(Canada i* S5 OO for postage - clerical- custom* etc) »» 

order using VISA MASTER CARD - AMER EXPRESS 
Gue number and e» date Ph 1-306-236-6333 '«AM - t.PM 
err) days We s t.t|i 2-3 days ALL PRICES MAY INCREASE 
SAVE ORDER NOW' All antennas guaranteed for I year 

IO day money bee* trull if returned m new i on«jit«on’ Made in 

USA FREE INFO AVAILABLE ONLY FROM 

WESTERN ELECTRONICS ™ 

Dept AH Kearney Nebra**a. **Ort4 7 
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HERE ’S A 
NEAT GIFT 
IDEA 

When we first saw the Casio PQ-40U 
Portable World Time Clock, we knew instant¬ 
ly that Ham Radio Bookstore customers would love 
this one 

This time piece is more than a simple clock Besides all the stan¬ 
dard features, alarm, snooze, lightweight portable design and digital 
readout, this clock gives you time at 21 different locations around the 
world at the twist of a dial. Deers will delight at being able to get rid of 
their cumbersome manual time calculators: determining band and 
path to use will be greatly simplified Contesters can simultaneously 
display both local and UTC times for logging purposes. In fact, every 
Amateur will find at least a dozen uses for this nitty clock. You can 
lake it with you when you go on vacation—business trips—set the 
alarm and get out of meetings early—anywhere you need a clock, the 
PQ-40U can go with you Get a couple of them and give them as 
gifts, one for the house, car. office, just about anywhere you need a 
clock, the PQ-40U can go with you Quantities are limited—order 
now and avoid disappointment 

PQ-40U $29.95 


Please enclose S3.50 shipping and handling 


ham m . 

radio. 


BOOKSTORE 


Electronic Repair Center 

Servicing 

Amateur Commercial Radio 

The most complete repair facility on 
the East Coast. 

Large parts inventory and factory 
authorized warranty service for 
Kenwood, loom and Yaesu. 

SEND US YOUR PROBLEMS 

Servicing "Hams" for 30 years, no rig 
too old or new tor us. 


4033 Brownsville Road 
-flST Trevose, Pa. 19047 ^ 

215-357-1400 














THE FIRST NAME IN 
ELECTRONIC TEST GEAR 



ALL OSCILLOSCOPES INCLUDE 2 PROBES 


TERMS • ulisliction guaranteed • examine lor 10 days, if not pleased, return in 
original lorm lor refund • add 8*i lor shipping and insurance to a maximum ol 
S10 00 • overseas add 15* o lor surface mall • COO add S? SO |C0D in USA onlyl 
• orders under SIS 00 add SI SO • NY residents add 1 *»sales lax • 90 day parts 
warranty on all kits • I year parts A labor warranty on all wired units 

= - =, ===== RAMSEY ELECTRONICS. INC. 

§# fvi SK V 2575 Baird Rd. 

=====Ti£:5s ' = = Penfield. N.Y. 14626 


ACCESSORIES FOR RAMSEY COUNTERS 

Telescopic whip antenna—BNC plug .. $ 8.95 
High Impedance probe, light loading .. . 16.95 

Low pass probe, audio use. 16.95 

Direct probe, general purpose use. 13.95 

Tilt bail, lor CT-70,90.125 . 3.95 


TELEX 466735 RAMSEY Cl 


35 MHz DUAL TRACE OSCILLOSCOPE 


A heavy duty and accurate scope lor service 
as well as production use Features include 

• wide frequency bandwidth • optimal sen 
sitivity • extremely bright display • delayed 
triggering sweep • hold oft • ALT trigger • 
single sweep • TV sync • SX magnification 

• XY or XYZ operation • HF/LF noise 
reduction 

3500 Oual Trace Oscilloscope 

$ Q Q 9 5 includes 7 high 
9 quality probes 


I I sJV/OFFl Save s 30 on the 
porer-- —■A u» T T r 1 RAMSEY 20MHz 
1 'I \ Dual Trace 

AS' * Oscilloscope 

I R ^ • Unsurpassed quality si an 

■ ■■ P unbeatable price. th» 

1 B Q t Ramsey oscilloscope com 

.. ^ K - pares to others costing 

' D | hundreds more Features 

_L m include a component test- 

'—* mg circuit for resistor 

ipacitor digital circuit and diode testing • TV video sync filter • wide band 
idth A (ugh sensitivity • internal graticule • front panel irace rotator • l axis 
high sensitivity x-y mode • regulated power supply • built m calibrator • 

.Ck SOW triggering SO CO 95 -K,h noo. on 

/as *399.95 NOW ONLY OOV” P .o ».mcium 


15 MHz OUAL TRACE PORTABLE OSCILLOSCOPE 

Ideal lor field/bench applications, this 
scope can display up to 15 MHz signals 
. » internal battery pack allows up to 2 
A * hours operation on a single charge 

^ I ■ Hj • Features include • built m battery 

— charger • SX horizontal magnification 
'W • high brightness CRT • front panel 
trace rotator • internal rocbargeahle 

BP ^ m aa m l na,,e,y P*<> 

• • 9 ** 12500 Portable Oscilloscope 

Y$ Q 9 5 includes 2 high 

■ "V quality probe* 


NEW RAMSEY 
1200 VOM 
MULTITESTER 


■ n^l RAMSEY D-4100 
ifV COMPACT 
A DIGITAL 
Shi# MULTITESTER 

Compact sized reliability and accuracy 
This LCD digital multitester easily tits m 
your pocket you can tako it anywhere 
It features full overload protection • 3 
digit LCD readout • recessed inpui 
lacks • safety probes • diode choc k 
function • 2000 hours battery life 

$0/195 let! leads and 

bnltery included 


Check transistors, diodes and LEDs 
with this professional quality meter 
Other features include, decibel scale 
20K volt metering system • 3 mir 
rored scale • polarity switch • 20 
measuring ranges • safety probes • 
high impact plastic case 
C /% Q tz lest lead* And 
''£4 battery include 


MINI-100 FREQUENCY COUNTER 

and capabilities u> counter* costing twice as n • 
compact • high sensitivity • tow curronl dram • m*y acr urata • 
leading zero blanmng • lirld <.►• tNop UM • l MM/ lo 500 MM/ 
range • diode protected • t/git display 

$ *| 4 Q95 BATTERY CHARGER NICAD BATTERIES 
■ ■ ^ AND AC ADAPTER INCLUDED 


MINI KITS—EASY TO ASSEMBLE, FUN TO USE 
BEGINNERS & PROS WILL HAVE A GREAT 
TIME WITH THESE KITS 


Color Organ 

See music come 
alive 1 3 different 
lights flicker with 
music One light 
each tor. high 
mid-range and 
lows Each indi¬ 
vidually ad|ust 
able and drives up 
to 300 W runs on 
110 VAC 
Complete ktl 
ML 1 
$8 95 


Lab quality at * breahiin.iugh features • 

i • 

selectable i-ii* 1 lim* . • tj.ii«- activity mij.eAfof • 

• 

Quency i.ing*- • i pprn accuracy 

$ 139 95 wired includes 
era) bn si is.§s 

HI’4 .»« «l no, t 8 95 


The maul versatile tui Inn* than 1300 features 3 
seleclabio gate limes • 9 digits • goto indicator 

• display hold • ?5mV Qb 1»0 MH/ lypiuii sen 
ItirvttV • in MM/ iimrMv for WWV CAlib'ahun 

• 

M C A Q r> wired include* 

AC adapter 

f.I 9lik,. *149 95 

OV I O I PPM iweu Um lMV 59 95 

BP 4 tw atl lwm * 8 95 


FM 

MINI 

MIKE 


Super Sleuth 

Asdpav >* nsdhd unpii 

fie» which will p* * up a 
pm drop at t5 tear'Great 
I 91 monitoring baby* 
room or a* general pur 
pOW anipJifinr Full 2W 
rms output runs on 6 lu 
15 volts c*e* 8 4‘» Jim 
spmai* 

Conipteli, hit Hr. 9 

SS 95 


Led BUnhy Kit 

A great attention gel 
let which alternately 
flashes .’jumbo l EDs 
Use lor name badges 
buttons warning 
panel light* anything' 
Runs on 3 to 15 volts 
Complete Ad Bl ' 
$2 95 


A super mgn performance F M wen 
mss mike «•!' Transmits a slBDte 
•.■gnat up to 300 yards with e*cop 
ticmal audio quality bv means of its 
timlt in eleclml linin' Kit includes 
case mi»t< un u« switch antenna 
iMttrf y and super instructions t rus 
rs the titwtl unit available 
FM .IKit $14 95 

‘ W .1 Wiied ami TesivU t9 95 


CT-125 9 DIGIT 1.2 UHZ 
COUNTER 

wired 

115995 S1RQ95 

14 95 ■ w & AC adaptor 


CPO 1 

Runs on 3 f ? Vdc 1 wall out 
Alarm Audm Oscillator C< 


Whisper Light Kit 

An interesting hit. small rruhr- 
picks up sounds and converts 
them to light The louder the 
sound Ihi, brighter the light 
Includes mike controls up to 
VXJ W runs on 110 VAC 

Complete hit WL * 

$6 95 


A complete tone dn < i / ~ -w 

/ ulH 

/ 

500U H/ ad|uM.iti'e ■ ^ j 

• ange via ?0 turn pot voh.vj* n.^ju 
lalion 56/ 1C Usetui »o« ijuch 
tone burst detection FSN etc 
Can also be used as « slahte tone 
encoder Fkms on 5 t'* ’•? vO'ts 
Complete Art ID-1 $5 95 


FM Wireless Mike KII 

I.immuiIs up l<> tOO I,. 

byYy 

*ii -• i"y ly|a 

•Hike Runs on 3 to 9V Type FM ? 
has arldud sensitive mi*n |Miiamp 


Professional quality at a hnObyist price Fea 
lures include 26 dinorent ranges and 5 func¬ 
tions • 3 digit inen LtT) dt-.piisy • auto 
mane iJi-L.ir.^l plart-menl • iul,>m*|u. [,i>Unty 

$44 9 5 wired includes 

119 AC adapter 
DM/OOk.t $99 95 

MP- • probe set 4 9$ 


Tho PR 7 is ideal fur measuring area* signals 
from 10 to I.OUO MU/ • 'nit ?5 db gam • BNC 

. . 

receiver < f V preamp 

$49 95 -«: P v:r 

l*R 2 »a _ $39 95 


Mad Blaster Kit 


Universal Timet Kit 

F'fizvrdos the basic parts and PC 
tmard fiMjtiiied to provide- a vkrrcc 
of procision tinung and pulse 
generation Uses 555 timer tC and 
includes a range ol pari* tor most 
tuning rmnOs 

iiT-5 Kit $5 95 


Produces upwaid ft fit iSrw <ward 
wail cnaractenstic o» • , , 
siren 5 W pea* andi< uutpi.r runs 
on 3 15 voMs uses 3-4$ utim 
speaker 

Complete kit oM 3 $2-95 


Pi-iducrrs LOUD uar shaiteriiHj ang 
allniitiori gelling siren like sound 
Can supply up to 15 watts of 
,itm04iijiisaudNi Rons on b 15 VDC 


PS-108 1.5 GHz PRESCALER 

E itonds the range ol your present counter to 
t 5 GHz • 2 stage preamp • divide by 1000 cit 
cuitfy • super sensitive (50 mV typical! • BNC 
conoeclo<s • t GH/ in 1 MH/ out • drives arty 
counter * _ _ _ 

PS 10-B Prescaler S89 9!> 


Power Supply Kit 

(..unplete triple regulated puwer 
supply provides vanaWe 6 to t8 volts 
at 200 ma and -5 at 1 Amp EaceMenl 
load n*gulali<in good filtering and 
small v/e less tran»tormii*s 
Mipmes6 3V ia 1 A .md 
.’<VCT Comnwel.l PSM O 


T he PS-2 is handy tor high resolution audio 
resolution measurements multiplies Up m Ire 
quency • great lor PL tone measurements • 
multiples by 10 or 100 • 0 01 H/ resolution & 
built-m signal preamp conditioner 

scons »"•« 


Simple Class C power amp features B times puom* gam i W 
•n for 8 out 2 W in tor 15 out 4 W in fo« 30 out Ma» output 
ut 35 W incredible value, complete with atl parts less case 

$0095 

PA i 30 W pwr amp kit 9 

095 
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/ JNTN'l MONTHLY MAGAZINE BY AfoD FOR ACTIVE RADlOAMATfcURS 

£ 4fv 2k 

“ 'iuA 



A magazine dedicated to quality and sportsmanship in 
amateur radio operating. Fresh, timely, practical and down to 
earth reading for little pistols and big guns. Written by world's 
best in their fields. 

Includes DX News, QSL Info, 160 m, DXpeditioning 
Propagation, Awards, contest rules and results, Traffic- 
Emergency, FCC News, New Products, Antennas, technical 
articles, equipment reviews and modifications, computer 
programs, Radio Funnies, Club Life, YL, RTTY, VHF/UHF, Mail 
Room, Classified Ads and much more in a magazine format 
with the speed of a bulletin. 

RA0I0SP0RTING sponsors DX Century Award, Contest 
Hall of Fame, World Contest Championship and World Radio 
Championship contest. 


"Your publication is superb! Keep it up!" 

Joe Reisert, W1JR 

"Your W2PV articles are priceless. Your magazine is super!" 

Rush Drake, W7RM 

"Let me congratulate you on a very impressive magazine. Just 
what I've been looking for as a DXer and Contester!" 

Dick Moen, N7R0 

"RADIOSPORTING, once received, cannot be tossed aside until 
it is read from cover to cover. Then reviewed again and again." 

Chas Browning, W4PKA 


Subscription rates: 1 year USA $18, Canada CDN$24, Overseas 
US$21; 2 years $33, $44, $39 respectively. Single issue $2. 

TRY US! SUBSCRIBE OR SEND $1 FOR YOUR SAMPLE COPY. 
RADIOS PORTING Magazine _ 


PO Box 282, Pine Brook, NJ 07058, USA „ 191 r 


W6SAI BOOKS 

published by Bill Orr, W6SAI and Stu Cowan, W2LX 
BEAM ANTENNA HANDBOOK 

Completely revised and updated with the latest computer generated informa¬ 
tion on BEAM Antenna design. Covers HF and VHF Yagis and 10, 18 and 24 
MHz WARC bands. Everything you need to know. 204 illustrations. 268 
pages. ©1985. Revised 1st edition. 

i IRP-BA Softbound $9.95 


SIMPLE LOW-COST WIRE ANTENNAS 

Primer on how-to-build simple low cost wire antennas. Includes invisible 
designs for apartment dwellers. Full of diagrams and schematics. 192 
pages. ©1972 2nd edition 

IRP-WA Softbound $7.95 


ALL ABOUT CUBICAL QUAD ANTENNAS 

Simple to build, lightweight, and high performance make the Quad at DX'ers 
delight. Everything from the single element to a multi element monster. A 
wealth of information on construction, feeding, tuning and installing the 
quad antenna. 112 pages. ©1982. 3rd edition. 

I IRP-CQ Softbound $6.95 


DO YOU 
KNOW 
WHERE 
TO FIND 
REAL 

BARGAINS 


I ham gear 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 
TEST EQUIPMENT 

microwave 

SATELLITE 
AUDIO VISUAL 
new PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT 
PUBLICATIONS 

_ PLANS » SERVlf-cc 


on NEW and USED 

ELECTRONIC Equipment? 

You’ll Find Them 
in the Nation's No. 1 
Electronic Shopper Magazine 

NUTS & VOLTS 

Now in Our §th Year 

Nuts & Volts is published MONTHLY and features: 

NEW STATE-OF-THE-ART PRODUCTS • 
SURPLUS EQUIPMENT • USED BARGAINS 
• LOW COST AD RATES • PRIVATE AND 
COMMERCIAL CLASSIFIEDS • NATIONAL 
CIRCULATION • NEW PRODUCT NEWS 
SECTION • AND A FREE CLASSIFIED AD 
WITH YOUR SUBSCRIPTION 


□ One Year - 3rd Class Mail.$ 10.00 

□ One Year - I st Class Mail.$ 15.00 

□ One Year - Canada & Mexico (in U.S. Funds) . . $ 18.00 

□ Lifetime - 3rd Class Mail (U.S. Only) .$35.00 

ORDER MOW! 


SEND: 


□ CHECK 

□ VISA 


□ MONEY ORDER 

□ MASTERCARD 


NUTS & VOLTS MAGAZINE 
P.O. BOX llll-H 
PLACENTIA, CALIFORNIA 92670 
(714) 632-7721 


THE RADIO AMATEUR ANTENNA HANDBOOK 

A wealth of projects that covers verticals, long wires, beams as well as 
plenty of other interesting designs. It includes an honest judgement of gain 
figures, how to site your antenna for the best performance, a look at the 
Yagi-Quad controversy, baluns, slopers, and delta loops. Practical antenna 
projects that work! 190 pages. ©1978 1st edition 
I IRP-AH Softbound $7.95 


Please enclose $3.50 (or shipping and handling. 


ham.- 

radio, 

GREENVILLE, NH 03048 


BOOKSTORE 


Card No. 
Exp, Date 


(603) 878-1441 


IF YOU’RE INTO ELECTRONICS, 

THIS MAGAZINE WILL SAVE YOU MONEY! 

Dealer Inquiries Invited . 










O ICOM 


0M3ITAL ratOUINCV COUNT!MS 


MULTI BAND TRAP ANTENNAS 


Barru Electronics Corp. 

W WORLD WIDE AMATEUR RADIO SINCE 1950 I 


’ all Radio Kqulpmont! 


For lh« best buys in town call: 

212-925-7000 

Los Precios Mas Bajos en 
Nueva York 


Gobble Up Out Thanksgiving Savings 


. . KITTVSAVS WE ARE NOWOPEN 7 DAYS A WEE K - 

* Saturday & Sunday 10 to 5 P M 

£ Monday F nday 9 to 6 30 PM Thur* to B PM 
I Come to Barry's for the best buys in town 
.■ ONV Safety 

belts m stock 


ICR/1A 751A 745 2&A/M 3SA «SA R 7000 
I?71A 7/1A/W 3700A47IAIM 735 Micro? 


TRAP DIPOLES: , 

Made iimi tr»p* iMfn *** > l 

0 4' 10'15 70 40 2 55 *59 95 

05? *0' 15 ?0‘40>i0 7 105 W»5 •* »l 

05k *0' 15'70 40'10 6 «7 '«*% f 1 

DU 10 i5r70'M><a0/lW 6 «SJ »» 

TRAP VEHTICALS- 'SLOPERS :• 

VS 41 'O'15 70 4<, 1 ?8 44 95 

VS 57 10/15/70'40'SD ? 49 59 95 

WW 10/15 70 40 tW 42 69 95 

VS 64 10 I5'70 41) Hfl-160 4 73 M 95 i 

*Cj« t* iiMfl wdi*ou» i Advi'i 

*fnd ate CM fee thinee * Onead "Rr*rn*iwrM a> Myiwb. i)m 

ALL I RAP ANTENNAS are Ready to use Factory assembled 
Commerce Quality Handle lull power Comes complete 
with Deluxe Traps Deluxe center connector 14 ga Stranded 
CoppeiWeld ant wire and End Insulators Ajtomatic (Land 
Switching Tuner usually rvevei required For an Transmit 
lers Receivers & Transceivers For all class amateurs One 
leedime works an bands instructions included tO day 
money bach guarantee* 

SINGLE BAND DIPOLES (Kil lorm): 


<s) 


includes assembly mslruclions Deluxe center connector t4 
ga Stranded CopperWe«d Antenna wire and End insulators 

COAX CABLE: I includes Pt 2b9 connector on each endi 

fyM IMfIX *"* *"199R4 H'(NM S*9«-*t**, 


DELUXE CENTER CONNECTOR 


• V “US' R'Ji*. •»r*wur\ 

• •» .-w W"»\ 1-40 

• *. - V.Kjf'.ri.J 

• Rtiid « | gNtimg ArrttiOd 

• A '« SO : Arthur.* 

9 "IIW * w Miwr 

• C«mgiM«ty 'imw Aeauwb'w' 

• 

• **'< 4 Um4"'. 


V 

19b m 


I MFJ u/uui> 

422.313 9696 A941pM<j 


Complete Butternut Antenne 
Inventory In Stock* 


ocif 




*4 

1 »«wp«o**w r u . e.oawl m »*o<* 



Wm . • s 

- ^ 4 400A 


BENCHER PADOLES. 


AEA 144 MM.- 

Hr BIRD r4--V 

•o 

IN STOCK 

l WSi4rnI £ . 

AEA 220 MH/ ^ 
AEA 440 MH/ 

ANTENNAS 

^Vfiltm»t4H 4. ^ 

Etemrnts ■ ' ™ ** 
in Stock 


MIRAGE amplifiers 
ASTRON POWER SUPPLIES 
Sditon Wirp 5 CaDlr 

NewlLNIFC • > «««“« 

CmuIiII Argoay II Ontu'y 7? 2510 RX 325 

MAIL ALL ORDERS TO BARRY ELECTRONICS CORP . 512 BROADWAY. NEW YORK CITY. NY 10012. 


DELUXE ANTENNA TRAPS: Completely sum & 
weatherproof Solid brass terminals Handles Full 
Power NO jumpers NO Soldering 
instructions included 
m For 4 band Oipoie Ant 
^ 40/?0/15/10 S36 00/pr 

For b band Dipole Ant 
• m 80/40/20/ 1b/ tO 

$38 00/pr 

ORDER OIRECT FROM FACTORY An orders shipped US 
Posfpaid VlSA/MC give card # Exp date Signature 

SPI-RO MANUFACTURING. INC. 

Dept. 103. P.0. Box 1538 ^ 193 
^ mm Hendersonville. NC 28793 

■Bla Dealer Inquiries Invited 


COMPLETE REPAIR LAB ON PREMISES 


"Aqul Se Habla Eepanol" 

BARRY INTERNATIONAL TElF* 1? 7670 
MERCHANDISE TAKEN ON CONSIGNMENT 
FOR TOP PRICES 

Satu*.1«t 4 5.1 -mW* H A V i.. '.PV »tw* NMy 

I AUTHORIZED DtS»S MCKAV DVMt*FQR 
ANTENNA 

IRMEX Spring Si Station 
Sutmaya t)W< Princ# St Station 

IND r Trgtn Bw< Station 
Bus Broadway *6 to Spring St 
Pain - am si a. Matron 


We SttXK AEA AflRt Arpn .1 Am«., Anlenne Spa(i4li«!« A* 1*1* Aalron 
BAA HAW Bancner Bed COC CES CoTlm*. Commgnical»ona 

- Sp»« Connoi'tivt. Gov»»Cf*»l C.ianoalt Daiwa Oenunn O-g-maa Or*** 

CTO(Akpr«*i t'.mac Encamm fwSound M.nr> Hutller (ftowlromct) My 
eexaiUMAOM T3a*n 1 M I Dlwr l). MFJ JW M U N I 

. Product* Mrrag* Nrwlforvc* Ny« V4ung. Patomar RF Product* R#*o 

Amateur CallDooh. Rocawe* Cdtana. Saalnn Snu'e Tele* Tempo Ten Tec 
« kut. ■ TljBES W?AU War*' Wuaon ranu H«m and 

ObnenercMl R»d<», Voconv V«vopl.« Curtia T».-E» Wacom Ouf I 
, ‘ ' Rapeai»f\ Mn*i|n Dodge F«non i»r.tcom» Scanner*. C'yHal* Radio 

PuhKar-m* 

■j W( NOW STOCK C(H4MI1CiAl COMMUNICATIONS SVSTfM* 

lULUrXAilfMNOXHHtMNVlTI l PHONt W VOUH<WOI A A HI 

COMMPRCtai RADIOS atochad A aarvlc.d on pramlaaa ^ ^ 

Amateur Radio Courses Given On Our Premises. Call sales 

Export Ordora Shlppad Immediately TELEX 12-7670 - i ’ FINA1 


Barry Electronics Commercial Radio Dept oilers the Best in two-way communications for Busi¬ 
nesses. Municipalities. Civil Defense, Broadcasting Companies. Hospitals, etc Sales and Service 
for all brands: Maxon Yaesu. Icon. Tad. Octagon Reqency/Wilson. Midland. Standard. Uniden. 


Shinway. Fu|Hus Seas. Spillsbury Neutec. elc Call or write lor information 212-925-7000 


Want to 
Advertise in 
HAM RADIO? 

Call Rally Dennis 
( 603 ) 878-1441 
today for more 
information 


AMATEUR RADIO MAIL LISTS 

Sell-stick 1x3 labels 

*** NEWLY LICENCED HAMS “* 
*** ALL NEW UPGRADES *•* 
*** UPDATED EACH WEEK *** 

Total List = 462 728 (ZIP sorted) 
Price is 2.5 cents each (4-up Cheshire) 

BUCKMASTER PUBLISHING 
Mineral. Virginia 23117 

703:894-5777 „ 10 . 




195 OS 106 USM-117 PORT 

ABLE SCOPE rugged 

■ —- military DC to 6 MH; 

• • • unit with MX-2996 

, high-gam plug in 

^ • Sweep 0 1 us to 0 1 sec 

% * m 0 in 19 steps Sensitivity 

• . * j I / 0 01 to 20 V div in 11 

u d«a^. <# steps 115 VAC 60 Hz 

8 5 • 9 8 • 15 20 lbs sh 
Used reparable .M45S115 Checked .Serf's 1 75 
OS-106 with MX-2995 dual-trace plug-in (less MX- 
2996) reparable S165 Checked S225 
MANUAL tor USM-t 17 partial repro $15 

MANUAL lor MX 2995 partial repro $12 

Puces FOB Lima 0 • VISA MASIERCAHP Accepted 
Allow lor Shipping - Write lor lalesl Catalog Suppleinenl 
Address Oept HR - Phene 419 227-6573 





































Radio's guide to help you find your loc 


California 


JUN’S ELECTRONICS 

3919 SEPULVEDA BLVD. 
CULVER CITY, CA 90230 
213-390-8003 
800-882-1343 Trades 
Habla Espanol 


Colorado 


COLORADO COMM CENTER 

525 EAST 70th AVE. 

SUITE ONE WEST 

DENVER, CO 80229 

(303) 288-7373 

(800) 227-7373 

Stocking all major lines 

Kenwood Yaesu, Encomm, ICOM 


Connecticut 


HATRY ELECTRONICS 

500 LEDYARD ST. (SOUTH) 
HARTFORD, CT 06114 
203-527-1881 

Call today. Friendly one-stop shopping 
at prices you can afford. 


Delaware 


AMATEUR & ADVANCED COMMUNI¬ 
CATIONS 

3208 CONCORD PIKE 
WILMINGTON, DE 19803 
(302) 478-2757 

Delaware’s Friendliest Ham Store. 


DELAWARE AMATEUR SUPPLY 

71 MEADOW ROAD 
NEW CASTLE, DE 19720 
302-328-7728 
800-441-7008 

Icom, Ten-Tec, Microlog, Yaesu, 
Kenwood, Santee, KDK, and more. 
One mile off 1-95, no sales tax. 


Florida 


AMATEUR ELECTRONIC SUPPLY 

1898 DREW STREET 

CLEARWATER, FL 33575 

813-461-4267 

Clearwater Branch 

West Coast’s only full service 

Amateur Radio Store. 

Hours M-F 9-5:30, Sat. 9-3 


AMATEUR ELECTRONIC SUPPLY 

621 COMMONWEALTH AVE. 
ORLANDO, FL 32803 
305-894-3238 

Fla. Wats: 1 (800) 432-9424 
Outside Fla: 1 (800) 327-1917 
Hours M-F 9-5:30, Sat. 9-3 


Georgia 


DOC'S COMMUNICATIONS 

702 CHICKAMAUGA AVENUE 
ROSSVILLE, GA 30741 
(404) 866-2302 

ICOM, Yaesu, Kenwood, KDK, Bird... 

9AM-5:30PM 

We service what we sell. 


Hawaii 


HONOLULU ELECTRONICS 

819 KEEAUMOKU STREET 
HONOLULU, HI 96814 
(808) 949-5564 

Kenwood, ICOM, Yaesu, Hy-Gain, 
Cushcraft, AEA, KLM, Tri-Ex Towers, 
Fluke, Belden, Astron, etc. 


Idaho 


ROSS DISTRIBUTING COMPANY 

78 SOUTH STATE STREET 

PRESTON, ID 83263 

(208) 852-0830 

M 9-2; T-F 9-6; S 9-2 

Stock All Major Brands 

Over 7000 Ham Related Items on 

Hand 


Illinois 


ERICKSON COMMUNICATIONS, INC. 

5456 N. MILWAUKEE AVE. 

CHICAGO, IL 60630 
312-631-5181 

Hours: 9:30-5:30 Mon. Tu, Wed & Fri; 
9:30-8:00 Thurs; 9:00-3:00 Sat. 


Indiana 

THE HAM STATION 

220 N. FULTON AVE. 

EVANSVILLE, IN 47710 
812-422-0231 

Discount prices on Ten-Tec, Cubic, 
Hy-Gain, MFJ, Azden, Kantronics, 
Santee and others. 

SASE for New & Used Equipment List. 


Maryland 

MARYLAND RADIO CENTER 

8576 LAURELDALE DRIVE 
LAUREL, MD 20707 
301-725-1212 

Kenwood, Ten-Tec, Alinco, Azden. Full 
service dealer. 

T-F 10-7 SAT 9-5 


Massachusetts 

TEL-COM, INC. 

675 GREAT ROAD, RTE. 119 
LITTLETON, MA 01460 
617-486-3400 
617-486-3040 

The Ham Store of New England 
You Can Rely On. 


Michigan 

ENCON PHOTOVOLTAICS 

Complete Photovoltaic Systems 
27600 Schoolcraft Rd. 

Livonia, Michigan 48150 
313-523-1850 

Amateur Radio, Repeaters, Satellite, 
Computer applications. 

Call Paul WD8AHO 


Minnesota 

TNT RADIO SALES 

4124 WEST BROADWAY 
ROBBINSDALE, MN 55422 (MPLS/ST 
PAUL) 

TOLL FREE: (800) 328-0250 
In Minn: (612) 535-5050 
M-F 9 AM-6 PM 
Sat 9 AM-5 PM 

Ameritron, Bencher, Butternut, Icom, 
Kenwood 


Missouri 

MISSOURI RADIO CENTER 

102 NW BUSINESS PARK LANE 
KANSAS CITY, MO 64150 
(800) 821-7323 
Missouri: (816) 741-8118 
ICOM, Kenwood, Yaesu 
Same day service, low prices. 


n j YOU SHOULD BE HERE TOO! 

JLSGal&rS. Contact Ham Radio now for complete details. 
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mateur Radio Dealer 


Nevada 


Ohio 


Texas 


AMATEUR ELECTRONIC SUPPLY 

1072 N. RANCHO DRIVE 
LAS VEGAS, NV 89106 
702-647-3114 

Dale Porray "Squeak,” AD7K 
Outside Nev: 1 (800) 634-6227 
Hours M-F 9-5:30, Sat. 9-3 


New Hampshire 

RIVENDELL ELECTRONICS 

8 LONDONDERRY ROAD 
DERRY, N. H. 03038 
603-434-5371 

Hours M-S 10-5; THURS 10-9 
Closed Sun/Holidays 


New Jersey 

KJI ELECTRONICS 

66 SKYTOP ROAD 
CEDAR GROVE, NJ 07009 
(301)239-4389 
Gene K2KJI 
Maryann K2RVH 

Distributor of: KLM, Mirage, ICOM, Lar¬ 
sen, Lunar, Astron. Wholesale - retail. 

QEP's 

110-4 ROUTE 10 

EAST HANOVER, N. J. 07936 

201-887-6424 

In N.J. 1-800-USA-9913 

Bill KA2QEP 

Jim N2GKW 

VISA/Mastercard 

Belden Coaxial Cable 

Amphenol Connectors 

Hours: 9:30 am-7:00 pm 


New York 

BARRY ELECTRONICS 

512 BROADWAY 
NEW YORK, NY 10012 
212-925-7000 

New York City’s Largest Full Service 
Ham and Commercial Radio Store. 

VHF COMMUNICATIONS 
915 NORTH MAIN STREET 
JAMESTOWN, NY 14701 
716-664-6345 

Call after 7 PM and save! Supplying all 
of your Amateur needs. Featuring ICOM 
“The World System.” Western New 
York’s finest Amateur dealer. 


North Carolina 

F & M ELECTRONICS 

3520 Rockingham Road 

Greensboro, NC 27407 

1-919-299-3437 

9AM to 7PM Closed Monday 

ICOM our specialty — Sales & Service 


AMATEUR ELECTRONIC SUPPLY 

28940 EUCLID AVE. 

WICKLIFFE. OH 44092 (Cleveland Area) 
216-585-7388 

Ohio Wats: 1 (800) 362-0290 
Outside Ohio: 1 (800) 321-3594 
Hours M-F 9-5.30, Sat. 9-3 


DEBCO ELECTRONICS, INC. 

3931 EDWARDS RD. 

CINCINNATI, OHIO 45209 
(513) 531-4499 
Mon-Sat 10AM-9PM 
Sun 12-6PM 

We buy and sell all types of electronic 
parts. 


UNIVERSAL AMATEUR RADIO, INC. 

1280 AIDA DRIVE 

REYNOLDSBURG (COLUMBUS), OH 
43068 

614-866-4267 

Featuring Kenwood, Yaesu. Icom, 
and other fine gear. Factory author¬ 
ized sales and service. Shortwave 
specialists. Near 1-270 and airport. 


Pennsylvania 


HAMTRONICS, 

DIV. OF TREVOSE ELECTRONICS 

4033 BROWNSVILLE ROAD 
TREVOSE, PA 19047 
215-357-1400 

Same Location for over 30 Years 


LaRUE ELECTRONICS 

1112 GRANDVIEW STREET 
SCRANTON, PENNSYLVANIA 18509 
717-343-2124 

ICOM, Bird, Cushcraft, Beckman, 
Larsen, Amphenol, Astron, Belden, 
Antenna Specialists, W2AU/W2VS, 
Tokyo Hy-Power Labs, WELZ, Daiwa, 
Sony, Saxton, Vibroplex, Weller. 


Tennessee 


MEMPHIS AMATEUR ELECTRONICS 

1465 WELLS STATION ROAD 
MEMPHIS, TN 38108 
Call Toll Free: 1-800-238-6168 
M-F 9-5; Sat 9-12 

Kenwood, ICOM, Ten-Tec, Cushcraft. 
Hy-Gain, Hustler, Larsen, AEA, 
Mirage, Ameritron, etc. 


MADISON ELECTRONICS SUPPLY 

3621 FANNIN 
HOUSTON, TX 77004 
713-520-7300 
Christmas?? Now?? 


KENNEDY ASSOCIATES 

AMATEUR RADIO DIVISION 

5707A MOBUD 

SAN ANTONIO, TX 78238 

Stocking all major lines. San Antonio’s 

Ham Store. Great Prices — Great 

Service. Factory authorized sales and 

service. 

Hours: M-F 10-6; SAT 9-3 


Wisconsin 


AMATEUR ELECTRONIC SUPPLY 

4828 W. FOND DU LAC AVE, 
MILWAUKEE, Wl 53216 
414-442-4200 

Wise. Wats: 1 (800) 242-5195 
Outside Wise: 1 (800) 558-0411 
M-F 9-5:30 Sat 9-3 


'MULTI-BAND SLOPERS” 

ALSO: DIPOLES 4 LIMITED-SPACE ANTENNAS 
Outstanding performance ol W9INN antennas is well known! Now en¬ 
joy multt band BIG-SIGNAL reportu Automatic bandswllchmg ■ Very 
low SWR “Coax teed • 3kw power - Compact • F UL LY ASSEMBLED 
to your specified center frequency each band ■ Easy to install • very 
low profile • Complete Instructions • Your personal check accepted 


4 BAND SLOPER • 160. 80.40.30. or 20M 60 ft long 

3 . 160, 80. 40M 60 ft. •• 

2 . 80.40M 40 ft ■■ 

3 ■“ NO-TRAP DIPOLE - 160, 80, 40M 11311 long 

2 . 80, 40M 8511. .. 

9 BAND SPACE SAVER DIPOLE 160 thru 10M* 4611. lon g 

* Requires wide-range tuner (60. 40, 20, ISM without tuner] 


$ 48 ppd 
S 43 
S 35 ■■ 

S 71 « 

$ 55 
S 85 ppd 


SEND SASE lor complete details o( these and other unique antennas 

W9INN ANTENNAS 


Sub Problem? 
Contact Sue. She’ll 
fix it for you! 
(603) 878-1441 
Ham Radio 

Greenville, N. H. 03048 
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flea f V-j 
market 


RATES Noncommercial ads 10<t per word; 
commercial ads 60<C per word both payable 
in advance. No cash discounts or agency com¬ 
missions allowed. 

HAMFESTS Sponsored by non-profit or¬ 
ganizations receive one free Flea Market ad 
(subject to our editing) on a space available 
basis only. Repeat insertions of hamfest ads 
pay the non-commercial rate. 

COPY No special layout or arrangements 
available. Material should be typewritten or 
clearly printed (not all capitals) and must in¬ 
clude full name and address. We reserve the 
right to reject unsuitable copy. Ham Radio can¬ 
not check each advertiser and thus cannot be 
held responsible for claims made. Liability for 
correctness of material limited to corrected ad 
in next available issue. 

DEADLINE 15th of second preceding 
month 

SEND MATERIAL TO: Flea Market, Ham 
Radio, Greenville, N H. 03048 


PACKET PROGRAM FOR YOUR PC. A telecommunications 
program especially written to interface your packet controller 
with your PC or compatible. Features Split Screens, ASCII, Bi 
nary, X Modern file transfers. DOS shell. Macro Keys. 5 types 
time date opor. ID Lots of goodies. Software support. Write 
for complete information. VISA 'MC. Kalt and Associates, 2440 
E. Tudor Rd, Suite #138, Anchorage, AK 99507. (907) 248 0133. 

BACK ISSUES HR Oct 71 thru Dec 81. 72 11 in Binders. $60 
US. VE3BJY, B Brenko, 2 Vista Drive, Fonthill, Ont. LOS 1EO. 


YAESU OWNERS: Hundreds of modifications and improve 
ments for your riy. Select the best from fourteen years of yen 
uine lop rated Fox Tango Newsletters by using our new 32-page 
Cumulative Index Only $5 postpaid (cash or check) with $4 Re 
bate Certificate creditable toward Newsletter purchases Includes 
famous Fox Tango Filter and Accessories Lists Milt Lowens, 
N4ML (Editor) Box 15944, W. Palm Beach, FL 33416 Telephone 
(3051 683 9587 

R-390A Receiver: $195 checked; $115 reparable Parts, tubes, 
sections Info SASE. CPRC 26 six meter transceiver (see HR, 
March 1985) $17.50 apiece. $32 50 pair (add $4.50 unit ship 
ping). Baytronics, Box 591, Sandusky, OH 44870. 419 627 0460 
evenings 

MARCO: Medical Amateur Radio Council, Ltd operates daily 
and Sunday nets. Medically oriented Amateurs (physicians, don 
fists, veterinarians, nurses, physiotherapists, lab technicians, 
etc.) invited to join. Presently over 550 members. For informa 
tion write MARCO, Box 73 s, Acme, PA 15610. 

IBM-PC RTTY/CW. New CompRtty II is the complete 
RTTY/CW program for IBM PC's and compatibles. Now with 
larger buffers, better support for packet units, pictures, much 
more. Virtually any speed ASCII, BAUDOT. CW. Text entry via 
built in screen editor! Adjustable split screen display. Instant 
mode/speed change. Hardcopy, disk copy, break in buffer, se 
led calling, text file transfer, customizable full screen logging, 
24 programmable 1000 character messages. Ideal for MARS and 
traffic handling. Requires 256k PC or At compatible, serial port, 
RS 232C TU $65. Send call letters (including MARS) with or¬ 
der. David A Rice, KC2HO, 25 Village View Bluff, Ballston Lake, 
NY 12019. 

ELECTRONIC ENCLOSURES: Attractive, reasonably priced. 
Aluminum top and sides. Walnut stained solid wood ends. Va 
riety of sizes and custom sizes available. Sample $5.00 Infor¬ 
mation free. Energy Engineering. Custom Division, Rt. 4. Box 
330, Fayetteville, AR 72701. 

NATIONAL RADIO EQUIPMENT manual list or NCL 2000 parts 
kits. SASE Maximilian Fuchs. 11 Plymouth Larie, Swampscott, 
MA 01907 

ATTENTION AMATEURS Send for Free discount catalog. Am¬ 
ateur Communications, 231 7 Vance Jackson, San Antonio, TX 
78213. (513) 734 7793. 

8877 VHP AMP KITS: HV power supplies, CX600N relays, Mu 
Tek LTD front end boards for IC251 IC271, EME newsletter and 
QRO parts. SASE for new catalog. KB7Q, "Q" Products, 417 
Staudaher Street. Bozeman, MT 59715. 

RTTY JOURNAL— Now in our 34th year Join the circle of 
RTTY friends from all over the world. Year's subscription to 
RTTY JOURNAL, $10.00. foreign $15.00. Send to: RTTY JOUR 
NAL, 9085 La Casita Ave., Fountain Valley, CA 92708. 


WANTED: National NCX-500 transceiver and matching AC 500 
power supply or National NCX-1000 transceiver. 512 647 0748, 
K3WB, 5302 Charter Oak, San Antonio, TX 78229. 

4-1000A PULLS @70.00 Raytheon 4D32 @35.00 ea. 4CX50B 
@20.00. Collins plate transformer for KWS1 75.00, heavy duty 
TV power transformers new boxed 20.00 ea, HT. 37. @100.00. 
Eldico 100F exciter 150.00. White porcelain beehive insulators 
@1.00 Hard to find receiving tubes, low prices. Inquire. M. 
Levy, W5QJT, 101 East Driftwood #44, FBG, TX 78624. Tel 
(512 997 2534. 

SPEECH SYNTHESIZER KIT FOR C-64 uses ailophones to 
obtain virtually unlimited vocabulary. P.C. board, all parts, in 
structions $30.00 plus $2.00 UPS. Dave Roscoe. W1DWZ, 49 
Cedar Street, East Bridgewater, MA 02333 

ORIGINAL ISSUES OF HAM RADIO March 1986 {first issue) 
through June 1974. Complete. Good condition. Would prefer 
to sell as a complete set but will sell individual issues if offer 
is right. Make offer. KX9P. 2675 Clark Avenue, Marion, Iowa 
52302. 

SSSSSSUPER SAVINGS ori electronic parts, components, sup¬ 
plies and computer accessories. Free 40 page catalog for SASE. 
Get on our mailing list. BCD ELECTRO, PO Box 830119. Richard 
son, TX 75083 or coll (214) 690 1102. 

HOMEBREW PROJECTS. I ist SASE. WB2EUF, PO Box 708, 
East Hampton. NY 11937. 

DYNAMIC COLOR NEWS: Monthly newsletter provides 
programming instruction for Radio Shack Color Computers. In 
eludes HAM RADIO section. FREE sample. Dynamic Electron 
ics, Box 896, Hartselle. AL 35640. (205) 773 2758 

SLEP MAIL ORDER SPECIALS HP/Boonton 202H AM/FM 
signal generator, 54 MHz thru 216 MHz $275.00. Military small 
portable URM-25D signal generator 10 kHz thru 50 MHz $245.00. 
Military TS-403'U microwave signal generator 1.8 GHz thru 4.2 
GHz $285.00. Military OS-8C/U small portable 3" oscilloscope, 
ideal for bench work or modulation/RTTY testing $59.50. 
HP606A signal generator 50 kHz thru 65 MHz $375.00. HP608E 
signal generator 10 MHz thru 480 MHz $445.00. HP614 micro 
wave signal generator 900 MHz thru 2100 MHz $345.00. All lab 
calibrated. Satisfaction guaranteed. Have quantity. VISA, M/C 
or check. Add shipping. Phone Bill Slep (704) 524 7519. Slep 
Electronics, Highway 441, Otto. NC 28763. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts 
Build or buy. SASE for information C Ft D Electronics, PO Box 
1402, Dept HR. Hope, AR 71801 


IMRA International Mission Radio Association helps mission 
aries Equipment loaned. Weekday net, 14.280 MHz, 2 3 PM 
Eastern. Eight hundred Amateurs in 40 countries. Brother Frey, 
1 Pryer Manor Road, Larch moot, New York 10538. 

RUBBER STAMPS: 3 lines $4.50 PPD. Send check or MO to 
G.L. Pierce, 5521 Birkdale Wav. San Diego, CA 92117. SASE 
brings information. 

DISCOUNT CATV CONVERTERS/DECODERS and Video ac 
cessories. Send for free information and prices it could save 
you BIG MONEY on your next purchase of these and other 
CATV items Easy View, (HR) PO Box 221K. Arlington Heights, 
Illinois 60006. (312) 952 8504 Ask for Rudy Valentine. 

ELECTRON TUBES: Receiving, transmitting, microwave... all 
types available Large stock. Next day delivery, most cases. Daily 
Electronics. PO Box 5029, Compton. CA 90224 (213) 774 1255. 

CUSTOM MADE EMBROIDERED PATCHES. Any size, shape, 
colors. Five patch minimum. Free sample, prices and ordering 
information. Hein Specialties, Inc.. Dept 301, 4202 N. Drake, 
Chicago, IL 60618 

RECONDITIONED TEST EQUIPMENT $1.25 for catalog. 
Walter. 2697 Nickel. San Pablo, CA 94806. 

CABLE TV CONVERTERS/DESCRAMBLERS. Guaranteed 
lowest prices in US Jerrold, Hamlin, Zenith Many others. 
Lowest dealer prices! Orders shipped within 24 hours! Master¬ 
card, VISA, COD accepted.Free Catalog call (800) 345-8927 
only Pacific Cable Co., Inc., 7325-1/2 Reseda Blvd,#1019, Rese¬ 
da, CA 91335. (818) 716-5914. 

WANTED: Heath ET 100. Call 913 898 4695. Mike W0XM. 
DIRECT AND LONG PATH Headings (degrees). Great Circle Dis¬ 
tances (kilometers and statute miles) From your exact QTH to 
over 400 worldwide locations including 60 within Continental 
USA Nine pages. Send $4.50 to W4HET, Engineering Systems, 
Inc., PO Box 939. Vienna. VA 22180. 

MORSE CODE Practice program tor IBM PC and Compatibles. 
Send $19 95 check to SP Microcomputing Co., 1008 Swallow 
Drive, Cherry Hill, NJ 08003. Developed by KD2SM. 

FOR SALE: Collins Equipment: KWM 2 and 30L1 1 KW. Com¬ 

plete with power supply 110V and 220V SM 2 Fix sta. Dy 
namic Mic. (voice control carrier). Collins Speaker equip for 
phone patch. Quad Ant. 80 40 20-10 meters. Carrying Cases: 
Samsonite for KWM 2 and 30L 1 Amp. Complete with instruc¬ 
tion try Collins. Complete with instructions by US Gvt. (FRC 93, 
TM 11 5820 554). Mobile Mount: MP 1 (new not used). Mobile 
pwr sup: 35-D2 (new not used). Mobile Dynamic Mic. MM 1 


(new not used). The equipment above in excellent condition. 
Will sell complete for $1,000.00. Contact: William J. Maida, 274 
W. Sabal Palm PI, Lonqwood, FL 32779or phone 305 869 6138. 

CHASSIS and cabinet kits. SASE K3IWK, 5120 Harmony Grove 
Road, Dover. PA 17315. 


COMING EVENTS 

Activities — “Places to go . . 

CONNECTICUT: November 9. SCARA annual indoor Flea 
Market, North Haven Park and Recreation Center, North Ha 
von. Sellers 7 AM Buyers 9 AM to 3 PM. Tables $10.00 ad 
vanoe, $15.00 at the door. Buyers $2 00 For information or table 
reservations SASE with phone number to SCARA Flea Market, 
PO Box 81, North Haven, CT 064/3. Reservations must be 
received by November 3, 1986. No reservations taken by phone. 
For information ONLY contact Brad (203) 265 6478. 7 PM to 
10 PM. 

MASSACHUSETTS: November 8. New England annual DXCC 
Banquet. Masonic Lodge Building, Monument Square, in historic 
Concord Center. Afternoon session 2 PM to 5:30 PM. Banquet 
6:30 PM. For further information: Charles Lukas, Jr., W1DOH, 
RFD 1, 24 Durkee Road, Acton, MA 01720. (617 ) 263 3 743. 

MICHIGAN. November 30. The Oak Park High School Electron¬ 
ics Club presents the 17th annual Swap N Shop, Thanksgiving 
Sunday. Oak Park High School. Oak Park, Ml Donation $2.00. 
8' tables $8.00. 

MICHIGAN: November 2. The Oak Park ARC will hold its largest 
ever 1986 SWAP N SHOP. New location: City of Southfield Civ 
ic Pavilion, Evergreen Road between 10 and 11 Mile Roads, 
northwest Detroil suburb of Southfield. Ham Radio and Com 
puter activities from 9 AM lo 5 PM in the new fully carpeted 
30,000 sq. ft pavilion. The Detroit Area Repeater Team (DART) 
will provide food and refreshments. Admission $4, under 12 free. 
VE3's at par Tables $10.00. Advanced reservations required. 
Talk in on DART 146.04 .64 and 146.52 simplex. For further in¬ 
formation SASE to OPARC Swap N Shop, 303 South Vermont 
Avenue, Royal Oak, Ml 48067. Swap N Shop Hotline (313) 
399 3991 

CALIFORNIA:FCC exams. Novice Extra. Sunnyvale VEC ARC. 
(408) 255 9000 24 hour. 73, Gordon, W6NLG, VEC 

MASSACHUSETTS: The MIT UHF Repeater Association and 
the MIT Radio Society offer monthly Ham Exams. All classes 
Novice to Extra. Wednesday, November 19, 7 PM, MIT Room 
1 134, 77 Mass Avenue, Cambridge MA. Reservations request 
ed 2 days in advance. Contact Ron Hoffmann (617) 
253 0160/646 1641 or Craige Rodgers (617) 494-1986. Exam fee 
$4.25. Bring copy of current license (if any), two forms of pic 
ture ID and completed form 610 available from FCC in Boston 
(223- 6609) 

TEXAS: November 7-9. AMSAT will hold its 4th annual Space 
Symposium and Annual Meeting, Dallas/Fort Worth Airport Hil 
ton Hotel. Speakers include experts from around the world ad 
dressing the latest in OSCAR. Featured speaker Dr. Martin 
Davidoff, K2UBC. Additional details and registration informa 
tion available from AMSAT HQ. (301) 589 6062. 

MASSACHUSETTS: November 22. The Honeywell 1200 Ra 
dio Club, sponsor of 147.72/12 repeater and the Waltham Am 
ateur Radio Association, sponsor of 146.04/64 repeater, will hold 
their annual Amateur Radio and Electronics auction, Honeywell 
Plant, 300 Concord Road, Billerica. Doors open 10 AM. Free 
admission and parking. Snack bar and bargain parts 
store. Talk in on both repeaters. For more information: Doug 
Purdy, N1BUB. 3 Visco Road, Burlington, MA 01803 

OHIO: November 16. The Massillon ARC will sponsor "Auc 
tionfest 86”, Massillon K of C Hall off Route 21.8 AM to 5 PM. 
Sellers setup 7 AM. Admission $3.50 advance; $4.00 at the door. 
8' tables $7.00. Free parking. Refreshments available. Auction 
starts 11 AM. Talk in on W8NP, 147.78/ 18. For advance regis¬ 
tration and information: MARC, PO Box 73, Massillon, Ohio 
44646. Please SASE. 

INDIANA: November 9. The alien County Amateur radio Tech 
nical Society will prsent the 14th annual Fort Wayne Hamfest. 
Allen County Memorial Coliseum, Coliseum Blvd, US 30. Doors 
open 8 AM to 4 PM. General admission $3.50 advance; $4.00 
at the door. Children 11 and under free. Tables $10.00 each. 
AC power extra. Premium tables $25.00 each. Non-ham activi 
ties. Banquet Saturday night. Nearby hotels and motels. VE ex 
ams Saturday, November 8 by advance registration only. kTalk 
in on 146.28/ 88. Forinformation or reservations: AC ARTS 
Hamfest, PO Box 10342, Fort Wayne, IN 46851. For informa¬ 
tion ONLY Bernie Holm, K9JDF, Hamfest Chairman, (219) 
485 0164 , 6 10 PM EST. 

WISCONSIN: November 15 The Milwaukee Repeater Club is 
sponsoring the 2nd annual 6.91 FRIENDLY FEST. Eagle's Club, 
24th and Wisconsin Avenue. 8 AM TO 1 PM. Sellers 7 AM. Tick¬ 
ets $3.00. 4' tables $4.00. Save $1.00 by sending SASE with 
payment to Milwaukee Repeater Club, PO Box 2123, Milwau¬ 
kee, Wl 53201 before 11/8/86. Talk in on 146.91 and 146.52. 

MINNESOTA: December 6. Annual Handi-Ham Winter Ham 
fest, The Eagles Club, Faribault. Registration 9 AM. Handi-Ham 
equipment auction. Dinner at noon followed by a program. For 
more information contact Don Franz, WOFIT, 1114 Frank Ave 
nue, Albert Lea, MN 56007. 
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OPERATING EVENTS 

“Things to do . . 


November 9-11: A.F.A.R., the Armored Forces Amateur Ra 
dio Net will operate a special event station, 1700 UTC 11/9 to 
2400 UTC 11/11. All bands, #10 SASE to WB1DWR, 16 Ber 
keley Circle, Newington, CT 06111. 

December 6: The University of Idaho ARC, W7UQ, will hold 
its 2nd annual Alumni Reunion on the Air, 2000Z, December 
6 to 0400Z December 7. All Amateurs, especially U of I alumni, 
are invited to participate. Listen for "CO Reunion"'. QSL availa 
ble by sending SASE via callbook address. For more informa¬ 
tion contact W7UQ 

November 9. In observance of Veteran's week, members of 
the Hamfesters Radio Club, Chicago, will operate from the Hines 
VA Hospital's Robert K. ''Pappy'' Wade, K9CDH Memorial Ham 
Shack using Nine's club call K9WFN. 1500Z to 0300Z. 40, 20, 
2 meters FM and USB. Send QSL, QSO number and 9x12 SASE 
with 39 cents postage to Hamfesters Radio Club, Inc., Chica¬ 
go, c/o Robert K. "Pappy" Wade Memorial Ham Shack. Bid 
8, Hines Veterans Administration Hospital, Hines, Illinois 60141. 

November 15. The Laurel, MD ARC will operate K3LDE from 
1300Z to 2300Z for the runing of the Washington 
International Horse Race. Send QSL. contact number and #10 
SASE for certificate to; LARC, 1120 12th Street, Laurel, MD 
20707. 

W.E.C.A. (Westchester Emergency Communications Associa¬ 
tion) initiates Equipment/"Elmer" Banks to help new hams get 
on the air. More information write the dub at PO Box 131, North 
Tarry town, NV 10591. 


AMATEUR RADIO RESOURCES 
DIRECTORY 1986-87 

Have a question that no one can answer????? "Fred” will 
The "white" pages list the folks who can answer any 
Amateur Radio related problems or question you might 
have: ARRL Directors, Vice Directors. Assistants, Advisory 
Committee members. Field volunteers, VEC Volunteer ex¬ 
aminers. all organized geographically by ARRL Division. 

The "Blue" pages contain a QST 10 year cumulative index. 
QEX and Gateway bibliographies. TIS into and more! Every 
ham should have a copy of this book in their shack 
1986 

AR-FRD Softbound $9.95 

QRP HANDBOOK 

by Doug DeMawWIFB 

The thrill of working a rare one using a QRP radio is hard to ex¬ 
plain. It can even be more thrilling if the radio is unsophisticat¬ 
ed and homebrewed. The QRP Handbook stays away from 
heavy technical discussions and formulas and gives you in a 
plain, easy-to-read format all the essentials you need to build 
your own QRP gear. Six chapters cover: The essentials of 
receiving, the world of QRP transmitters, QRP accessory gear, 
QRP transceiving, the QRP workshop and QRP operating. An 
appendix gives suggested books, magazine articles and parts 
suppliers. k> 1986 86 pages 1st Edition 
lAR-QRP Sottbound $5.00 

THE RADIO AMATEUR’S MICROWAVE 
COMMUNICATIONS HANDBOOK 
by Dave Ingram K4TWJ 

Explore Amateur Radio's last frontier. This book is the first to 
give this ever expanding area of Amateur communications 
unique treatment. Covers: communications equipment tor 1.2, 
2 3.10 and 24 GHz. networking and data packetmg concepts 
with special attention to 24 GHz systems, design parameters, 
rt and environmental considerations, system design for future 
growth and modification, projects and much more. TVR0 and 
MDS also covered. 1985 184 pages 1st edition. 

IT-1594 Softbound $12.95 

GIL-A COLLECTION OF 
CLASSIC QST CARTOONS 

drawn by Phil "Gil" Guildersleeve, W1CJD 

From the late 20’s through 1966, "Gil" contributed over 
1500 drawings and covers to QST Hams around the world 
recognize Jeeves, the handy man who could handle just 
about any project and can identity members of their clubs 
in Gil's Field Day covers. Fun reading tor newcomers— 
nostalgia tor old timers—great reading for all! 1 1 1986 
110 pages 

lAR-GL Softbound $5.00 


Foreign Subscription Agents 


for Ham Radio 

Magazine 

Ham Radio Austria 

Canada 

Karin Ueber 

Send orders to 

Poslfach 2454 

Ham Radio Magazine 

0-7850 Loerrach 

Greenville, NH 03048 USA 

West Germany 

Prices in Canadian funds 

Ham Radio Belgium 

Stereohouse 

1 yr. $41 85, 2 yrs $74.25 
3 yrs, $99 90 

Brusselsesteenweg 416 

B-9218 Gent 


Belgium 

Ham Radio Italy 

Ham Radio Holland 

Postbus 413 

Via Maniago 15 

1-20134 Milano 

NL-7800 Ar Emmen 

Holland 

Italy 

Ham Radio Europe 

Box 2084 

Ham Radio Switzerland 

S-194 02 Upplands Vasby 

Karin Ueber 

Sweden 

Postlach 2454 

D-7850 Loerrach 

Ham Radio France 

SM Electronic 

20 bis, Ave des Clarions 

West Germany 

F-89000 Auxerre 

France 

Ham Radio England 
c/o R.S.G.B 

Ham Radio Germany 

Alma House 

Karin Ueber 

Cranborne Road 

Postlach 2454 

Potters Bar 

D 7860 Loerrach 

Herts EN6 3JW 

West Germany 

England 


RADIO HANDBOOK 23rd Edition 

by Bill Orr W6SAI 

Promised lor delivery in late October —we re not betting on it 
though. Your order will be shipped immediately upon receipt 
ot inventory from Howard Sams. 

Here are some of the highlights of this exciting new edition: 
New easy-to-use charts for Chebyshev and elliptic filter config¬ 
urations, new data on power M0S-FETS, how to use state-of- 
the-art OP-AMPS, and home computer FtTTY to name just a 
few examples. New projects include GaAsFET preamps for 
902 and 1296 MHz. easy-to-build audio CW filter, Economy 
two 3-500Z, 160 meter amplifier, multiband amp using two 
3CX800A7S, and a deluxe amplifier with the 3CX1200A7 tube. 
New antenna projects include, efficient Marconi design tor 160 
and 80 meters, computer generated dimensions for HF-Yagis, 
and a 2 meter slot beam. Also all the other information you 
count on Bill Orr for! You deserve the latest Radio Handbook. 
Reserve your copy today . 23 edition ■ ? 

22424 Hardbound $2*96- 

Pre-Publication SPECIAL $19.95 Save $5 
OFFER EXTENDED TO 
DECEMBER 15,1986. 


TROUBLESHOOTING AND REPAIR OF 
MICROPROCESSOR BASED EQUIPMENT 

by John Lenk 

Repairing microprocessors can be a nightmare This text 
provides a simplified and practical approach to 
troubleshooting using the author's wealth ot experience and 
years ot accumulated "tricks ot the trade." Basic approach 
is primarily tor working technicians and field service en¬ 
gineers. Students will find it to be an excellent reference 
guide. Some selected topics are: test equipment, flip-flop, 
register, gate and 1C troubleshooting and current flow 
analysis 1st edition - 1986 250 pages 
22476 Softbound $21.95 

UNDERSTANDING ADVANCED SOLID STATE 
ELECTRONICS 

The integrated ciruit has had a profound effect on all of 
our lives This new book covers all the major benefits ot 1C 
technology tor the experimenter, hobbyist and electronics 
technician Easy to understand and fully illustrated, this 
book starts with a review ot 1C technology and logic 
circuits. It also covers: logic cells and arrays, microproces¬ 
sors, digital signal processing, graphics and communica¬ 
tions processors plus much more. Also includes a 
glossary, complete index and chaper review questions and 
self test. 1st Edition 1986 272 pages 
TI-UAS Softbound $14.95 

ARRL 1986-87 Repeater Directory 

• Fits in your shirt pocket 3%" x 5V4" 

• Over 10,000 listings from 28 MHz to 10 GHz 

• Latest info on all repeaters 

Also includes CTCSS (PL) tone chart, VHF/UHF and Repeat 
er Advisory committee addresses, special mode repeaters 
(packet and ATV) band plans, repeater operating practices, 
ARRL Frequency Coordinators, and Special Service Clubs. 

AR-RD86 Softbound $3.00 


DX-ING 

COMPUTER PROGRAMS 

by John Devoldere, ON4UN 

tor Apple II, MS-DOS and Kaypro CPM Computers 

Brand new. Just released! 

Here's a collection of super programs written by 0N4UN. Just 
about every interest or need is covered Programs include 
sunrise/sunset, great circle direction and distance, grayline. 
SWR calculation and iteration, RC/RL calculation, parallel 
impedence, horizontal antenna wave angles, lumped constant 
loaded verticals, design of capacity bats for verticals, mutual 
impedence calculation, voltage along feed line iteration, feed¬ 
line transformer, shunt input and series input network itera¬ 
tion, L network design plus much more, Phew! When you sit 
down to use this, you'll be amazed at what you have. One of 
the best values in computer software available today 1 1 1986. 
UN-Apple $19.95 

UN-MS $19.95 

UN-CPM/Kaypro $19.95 


THE 1987 ARRL HANDBOOK 
FOR THE RADIO AMATEUR 

The latest edition ot the Ham's bible has been updated with 
plenty of exciting new projects, new theory and information 
chapters and the latest in state-of-the-art technology. Check 
out these new features: Passive LC filter design including stan¬ 
dard value capacitor tables, overview of 23cm FM fast scan tv 
weather satellite basics, a complete revision of the radio fre¬ 
quencies and transmission section (chapter 22) and satellite 
communications section (chapter 23.) Some of the exciting 
new projects are. a new HF legal limit, all band amplifier using 
the 8877 tube, a dedicated CRT for Wefax image display and a 
new marker generator project for general purpose use to name 
just a select few Over 200 pages have been revised an updat¬ 
ed Great reference book that should be in every Ham's shack. 
Order your s today! Over 1100 pages 1986 
AR-HB87 Softbound $17.95 

AR-BB87 Hardbound $26.95 

(available in December) 

NEW CODE TAPES FROM AVC INNOVATIONS 

by John Karpicke N9AVC 
QSO TRAINER 

This tape has been designed to teach you to copy com¬ 
plete words instead of letter by letter, simply, with a mini¬ 
mum of effort and fuss. Using the standard QSO format, 
beginners and old timers alike will find that their code 
speed will improve dramatically as they learn the secrets ot 
word copying. For years, high speed pros have used this 
tried and true method—learn their secrets and join the tun! 
Two 60 minute tapes complete with instruction sheet 
IAVC-QT $14.95 

QSO MASTER 

Takes you past the General class code requirement and 
heads you toward the Extra class ticket. Four thirty minute 
programs cover 8, 10, 12 and 14 wpm. Two 60 minute 
tapes with instructions. 

AVC-QM $12.95 

QSO PRO 

One more jump and you've got your Extra! These tapes 
are designed with that goal in mind Maximize your copy¬ 
ing skills with tour programs that cover 16, 18, 20 and 22 
wpm. Two 60 minute tapes with instructions, 

AVC-QP $12.95 


Please enclose $3.50 to cover 
shipping and handling. 
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“The 

ultimate in 
Touch-Tone control” 


The ITC-32 Intelligent Touch-Tone Control Board 
is the only decoder with the power of a built-m 
microcomputer That means maximized capabilities 
at a competitive price Features include 28 remotely 
controllable outputs sense and alarm inputs and 
command acknowledgement in Morse code. Plus 
basic repeater and remote base control functions, 
built-in 

Strengthen the foundation ol your Touch-Tone 
remote control system Don't settle lor a ’dumb' 
decoder, wtien lor |usl a little more you can have 
the power ol ACC working tor you' 


To outer use MasterCard Vtsa or sene $?75 plus S7 SO lor 
UPS an shipping Caltlorraa residents add salos tax Specify a 
command code prelix ibotwwn t and 7 digitsi. and a callsign 
il lor repeater use To order lire manual only. |usl send StO 00 


CICC 


advanced 
computer 
controls, inc. 


2356 Walsli Am • Santa Clara CA 95051 (4081 727-3330 


SSTV SOFTWARE 
Introducing A New Dimension 
In SSTV 

Gest VideoTools 

—MS/DOS based advanced software 
package for 1200 c Robot users. 

—Create/transmit your own high resolu¬ 
tion graphic images. 

Full £aint Package Features: 

65K on screen colors out of a range of 2S6K 
—ICOM based menus, mouse-driven, easy to 
learn, easy to use 
Over 70 functions 

—Enlarge, reduce, save, load video Image and 
Image fragments 

—Combine video Images, graphics and text 
—Full Image processing Including noise reduc¬ 
tion filters 

—Save Images, live off air 

—Animation 

—Zoom 

—Full function robot control through software 
—Auto I D 

Now available to amateur market 
Send check or money order. $599 
per system to: 

Torontel Technology 
Systems Ltd. 

174 Bellamy Rd. North 
Scarborough, Ontario 
Canada M1J 2L5 
416-292-9952 - «« 


ADVERTISER'S INDEX AND READER SERVICE NUMBERS 

Listed twluw aru the page number and reader service number lor each company advertising in this issue. Toyel more 
information on their advertised products, use the bind in card found elsewhere in ibis issue, select the correct reader 
service number from either the ad or tins listrny, check off the numbers, f ill in your narruj and address, affix .1 postage 
stamp and return to us We will promptly forward your request to the advertiser and your requested information 
should arrive shortly II the card is missing, send all the pertinent information on a separate sheet of paper to ham 
radio magazine, Attn Reader Service. Greenville. NH 03048 

READER SERVICE « PAGE « READER SERVICE ” PAGE« 
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POPULAR PA 19 
Wideband Preamp 


Over 8.000 sold since 1976 
0 5 200 MHz bandwidth ^ 
19 dB gain 
50 H in/output 

Increase sensitivity ol receivers or 
counters 

Built, tested & ready-lo go 

ONLY $9.95 PPD 


NEW POCKET SIZED 
500 MHz Freq. Counter 


Compact design pocket sized 

Measures Irequency from 1 MHz to 500 
MHz to within 1 kHz —t-i 

Built in telescoping j 

antenna Sifc ffi. ; ^ 

Uses 1 standard •i'i'tva 

9 volt battery Jftj 

All units pre tested and '*■ -.'^5 

calibrated to 001% F>2L. ,; J r J 


Prolessional and dependable pertor 
mance at a low cost 

ONLY $49.95 PPD 


DIGITREX 


Division of NCI 

10073 N. Mary Ann. Norlhvills. Ml 48167 
(313)348-7313 
WEST COAST DISTRIBUTOR 

R. LUKASZEWICZ 

20610 ALAMINOS DRIVE SAUGUS. CA 91350 
(SOS) 252-6021 





TUBES—2,000 TYPES 
DISCOUNT PRICES! 

New 20-pg wholesale catalog for the radio 
rollector/hobbyist Antique, hard-to fmd and 
modern tubes Also transformers, capacitors 
and parts for tube equipment and books etc 

Antique Electronic Supply 

688 W First Street 
Tempo. AZ 85281 
602/894-9503 






And because it is inherently 
resonant, the KDI4-HW can 
also he easily remoled with a 
length of coax. 

flic Kl)l4’s flexible, easy- 
lo-get-along-with radiating 
element measures a scant 12 
inches. At the base is a 5 1 4 
inch impedance transformer 
that gives added strength. 

Tnc K1414 half-wave series 
is also available in a collapsa¬ 
ble 2 -meter version. 

Cut your losses and 
improve your gain when 
you operate with the new 
(.arson UHF kul.DUCklF" 
kl) 14-HW, with no-nonsense 
warranty. You can see it at 
your favorite amateur dealer. 

*For units with BNC output. 


^ Lor sen Antennas 

m The Amateur's Professional 

See your favorite amateur dealer or write for a tree amateur catalog. 

IN USA l .I'M-*-1 lecflontcs lr. Itbtt Nt MW'An- PC) Uo> 1/99 Wiiil. ivoi WA9H66S 706-573 7777 
iN CANADA t -irutiidn l at sen f tt/t tionics im 149 Wrsi 6th Aw* Vanrouvi*f H C V'.Y 1K3 
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Portable radios can be a 
trade-off. In return for mobility 
you gel loss of performance. 

Well now you can cut your 
losses significantly. All you 
need is Inc new Larsen ULIF 
kul.DUCkIP* kDI4-HW 
half-wave antenna? It's a 
mouthful hut it'll do your ears 
a lot of good. 

Because it's half-wave, the 
k I) 14-1IW is fully resonant 
despite the poor ground 
plane portables are faced 
with. Under ideal ground 
plane conditions, it delivers 
performance equal to a full 
quarter-wave. And that's a 
powerful improvement over 
most portable antennas! 












A fresh idea! 



Our new crop of tone equipment is the freshest thine growing in the encoder/decoder 
field today. All tones are instantly programmable by setting a dip switch; no counter 
is required. Frequency accuracy is astonishing ± .1 Hz over all temperature extremes. 
Multiple tone frequency operation is a snap since the dip sw itch may be remoted. 

Our TS-32 encoder/decoder may be programmed for any of the 32 C'TC'SS tones. 
The SS-32 encode only model may be programmed for all 32 CTCSS tones plus d 
19 burst tones, 8 touch-tones, and 5 test tones. And, ol course, there's no 
need to mention our one day delivery and one year warranty. ■- fl 






()ur riOth Annircrsarij. 

Yaesu I'SA 

17210 Edwards Hoad. Cerritos, (’A 1107(11 
(213)-104 2700 

Customer Service: (213)401 IS34 
Parts: (213) 404 1S47 

Yaesu Cincinnati Service Center 

0070 Gold Park Drive. Hamilton, 011 45011 
(513)874 3100 

Prices and specifications subject to change 
without notice. 
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Hear it All 


MODE/KEY 


r-RESET-| 
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NB IF SHIFT AF -fc>- RF 


ISB USB QCW AM FM 
antT ANT 2 FSK 
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R-5000 

High performance receiver 

THE high performance receiver is 
here from the leader in communica¬ 
tions technology—the Kenwood 
R-5000. This all-band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform¬ 
ance standards in mind. Listen 
to foreign music, news, and com¬ 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC-20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R-5000 receiver! 

• Covers 100 kHz-30 MHz in 30 
bands, with additional coverage 
from 108-174 MHz (with VC-20 
converter installed). 

• Superior dynamic range. Exclusive 
Kenwood DynaMixsystem ensures 
an honest 10? dB dynamic: range 

(14 MHz, 500 Hz bandwidth, 50 kH/ 
spacing) 

R"2000 ISO kH.' iOMH/in |i‘ i .arn i 

• All Ifi' II h • • ; if. I . ' ' 1 lilt" • ■ ■ H 

• :)l 1 . 

>p! • • All n 11« ' • • • | ,'tk* H* 

tilt ‘f M ’ • Au( vVlf ’ • ’ • 

• • 

converter (108 174 MH/1 


• 100 memory channels. Store mode, 
frequency, antenna selection 

• Voice synthesizer option. 

• Computer control option. 

• Extremely stable, dual digital 
VFOs. Accurate to ±10 ppm over a 
wide temperature range 

• Kenwood's superb interference 
reduction. Optional fillers further 
enhance selectivity Dual noise 
blankers built-in 

• Direct keyboard frequency entry. 


• Versatile programmable scanning, 
with center-stop tuning. 

• Choice of either high or low 
impedance antenna connections. 

• Kenwood non-volatile operating 
system. Lithium battery backs up 
memories, all functions remain intact 
even after lithium cell expires. 

• Power supply built-in. Optional 
DCK -2 allows DC operation. 

• Selectable AGC, RF attenuator, 
record and headphone jacks, dual 
24-hour clocks with timer, muting 
terminals. 120/220/240 VAC 
operation. 

Optional Accessories: 

• VC 20 VHf converter foH08-174 MHz 
operation • YK 88A l b kHz AM filter 

• W 88S . IkHzJ SB filter • yk 88SN 18 
kHz narrow SSB tiller • YK 88C 500 Hz CW 

• Yl 

• DCK 2 DC power cable • HS-5. HS-6, 

HS 7 headphones • MB 430 mobile bracket 

• SP 410 extern i •.[icaker • VS-1 voice 
synthesizer • If 232C/IC 10 computer 
interlace 

More information on the R-5000 and 
R-2000 is available from Authorized 
Kenwood Dealers 

KENWOOD 

TRIO-KENWOOD COMMUNICATIONS 

ltd West Walnut Street 
Compton. I .;ihlctni,i 90??0 





























